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r o 

CH, -C-C — (X) Y (1) 

D 



(2) 



iBfif 9-78 0 5 0 



R 



<j) 

CHi =C-C — (X) Y (1) 



[0001] 

<b«>, ±*<D#3i<b<D|»it3N>39i*S:£u j8im±, mm 
m&miz&mizmziizmmzim&x.mztia-rzi.oiv 

[0 0 0 2] 

CD/ -2j->SWJ ^— . SUM*?''? 'J ^UMIRjK'J T— $ 

ot t ^StK 'j -7 — a* e> & -5 e> *i.r -5. 

tew, s fflfeia)«icjBtLra 

R 0 
I II 

CHi — C— C — (X> 



tit Lx&-rz><D\z*mv$>z>o 

[0 0 0 3] *CT?. T-^->t±*jH*j3J:t;y-^^ 

ttJMM* e> ******* 

6**»B*IB«**r**«***i-Ct»* (^¥3-8736 
*&«L «M*3-14928W»4*» . 
[0 0 0 4] 

[f§W*<«*L«fc5«!:t-^ISSi] LfrLttfitg. ±Gtt 

«*U fro. tt*a>«l=*M-««IDttl=a*ifeMSfli 

[00 0 5] *«§B^ii. iteft*<Bffira£l=IB*fc;*;h. 
fctro-o&y, «*iti=«*i. fro, ffl^i 

[0 O 0 6] 

im&£®5*r &t-tbo>*&i *mnwmmi*. ±eot 

frfc«fr*l.5§l8«#M*l*«>T;ua UiMWttt 
gHSffl£**Tfr. *ttfe**<*<. flt-oT«*ttl-S 

[0 0 0 7] BP*,, |»3jUg 1 fEe0>SeHH0>«HSJBS* 

<*, as *u-«tA ( 1 ) 

[0 0 0 8] 

Kb 2] 



Y ( 1 ) 



[0 0 0 9] (5t«K Rli^StJI^SfcliJ^Ug^ 

3lro^/utt35fr50^/u%JaJtT? fc-Sfli&a 2-4 

7i-/+->s, *tzizwm&k Ltssai ~9<d 

7;u#;uS£ 1 -3<i^-r-5^-4r->T;u4 i ;u7x-^S 

nl*sptS-C3~ 1000) 
[0010] it*«2lEKa>f§B^<ogHSffl«*«-|i, 



«**ti=fct>r. r;u*y±ss#JB*«*^->^AT?fc* 
[001 1] ±E©«^l=«fc*i«. SHSffl«7K*Tl*, 

±H*W1££A/-Cl*«. C*tl=J:y, iRjfctegnfrlg 
<. ttoTflbJcttKflMi. fro. *n*ro«i-^-rs^ft 
ttl=«*ifc«HSffl«**t^SS«-r -S - 1 fr*"C * -5 . 
[0 0 12] IUTlc*|§IU3£i¥L<tjil!H.-f 

frfr«MSffifll*ttf±. 7-*->ttmfi<*fcJ:im5t 



(3) 



ftfflW 9-7 8050 



K0>7/uay±s&JRii. vni/^fc,):^^^^ 

8Ecom*»:fiR«-tt. «HSffl«*«-t LtOTttfil^ti'S 
[0013] ±ffi<07-t>tt*l»;iis &&<B*a<7 

•> h ^ =i «a«i >u^? >»^m«i**5 <t i; - 

^'JW^Vi, X^U>*JU7fr>IL 2- 

x^;u (y*) t^'JU— K x^?nt;^ 
r-^yu-K 2-t KP*->x;u*:7Ptf;u r 
y u- h^<7>5Ft&fax;u7tx>gi^«»:fc«>:u:ctie) 

U&JSlfi ; 7? 'J^7 5 * 

*>it. 2- 7? >) ^7 5 K -2-y^;U^P/<> 

*x * OT^FffifljTtxx^ ^»^**f**5 <fc is c n e. 

it»fi«:i±. i*M6!rcffli*T*,«fc<. *y=. ^a^Ki±* 
m%.m-&Lxmi*xt&i\ ±&m*<»i£*i*(»?*>. 

[O0 1 4] fIK-»5C (1) 

U>^U3— JU^EV 72'JU— K X h^->7ff 

yif uvyja- ii-^y 7^;i/-h, 

> h+*>7HVx^ u>yj a— ;u • 7K'J^Pbfb> 
^y=i-;u^y 7^Ju-K / h+vsKUi 

7?'Jlx— K x h^->7K'Jx^-|>>yj=i— A- • 

?Ky ^ptfbv^ya— 7^JU-K 
x hdF->/ifyx^u>-yyp— • #y ^u>y;a 

— 7^'JU-h, ^inviU'Jifl/ 



U-h *><<*: y»£Ll\, V-^-^tt*Jit*t 

ur> h*->7Kyx^b>^y =i— n-y y u— h£ 
ffl^§«^icii, x^u ^ KOT¥*Dtt*n;eju& 

(1) l-fclt-5XA<^-*i/x^U>S-Cfcy, RAM J- 

50<Dl6fflrtA<»*Ll\, (SI. yx^->tt*JH*l-fclt-5 

[0 0 15] ±IE<D7-t>lt*ltt:i>' 

»*%~95M%<Dffiffil*)*<J; y L < . 10SS%~ 
7OM*%<0iSffl|*lj!)<;iFiblC#SL^„ 7-t>ti*Ift 

rosj^*<5a*%«tyt,'>'tei.M*^ic(i. ss«*i[^<* 

[0 0 16] §E«I^S^«:(7)7;u*y±?®#atSSS!iit 

JUi/^A^*IMbvy*$^At?<D*II<b«i<k SSit* 
/x^>14^*«:^^J!iDL-CftS^*1+-5^. (3) 

y±g&l5iS£J&fi!tLfc!iL ^x^->14^att:^^liaU 
*fi«=i:$^a^$-ti-fc^. ±8E<0l&<bB!l£ji&ftlL-C7 

ju*y±s*is^^^)a-rs^^. ©rx^->i±mat*: 

±E<7)KK«$^*PL-C7 , ^*y±S*B«l*^J« 



(4) 



t#B8¥9-7 8 0 5 O 



[00 1 7] £C>lZ. 9?«*fi^«:<DT^*'J#Ja«$ 
&JSi££9S&-f -Set t 7-*>tt 

i±r m&&m&i*<DT tux y &mm£tef&-tz>z t 

l=«fcy. 3?ffi#S^«:OTtt^*£J:y-Jl:*i*<-*-3C 
[00 1 8] *SB*58lcfclfSSg«*fi^«:roTJU7jy 

jvtjv&mmttt^x. mamuMfi&tK <p*a*i=o 
»m«»i±, pnst£*y Kptss 

14jK' J -*—tf7)Vi3 y ±8#J5C: <J; y . - JfcTcWlHM* 

[001 9] m^mts «£*4*»i<&«*©5aL en*, 
tf. jsism^a, mm&is<3k. m^mmam. sum* 

t>*ITf •& C i: A* J: y L l». 
[0 0 2 0] a>fflffiaS£ii£JSffl-r£it£l::»®fc# 
»8iJ±: LTI*. Jlifcttl::!*, ffllxl*. V* 

x^;u. iK'jyj-b'J >JBKUxx^;i,, x^Hzjup 
— x-^-brjUP— XT-fef — h«?co-tr;UP— xxxt;u. 

[002 1] KJfcSKlJ. ^KKJE^tt-StO-Clifcl^ 

-5OT-C»*U<. 20°C~ 100°C(D«5BBrtA<fi^5fEA<^ 
*Tf ££>-£££>(::«£ L I, ^ (SL SJS^WI*. ±Kfi£ 

[0022] mmi*m#£xm-0:£ i±zt&\~it. nam 



2,2'-T*/tfX-< VJf-U— h'J;U, 2.2'-T K yex (2 
ifl«SK^- t-'J^A, iSfiS^* 'J «7AS? a>ifi 

*c:. zixt,7Viui,n±mt. h y a 

natntx «s & u k v*? * imv&m £ m ^x t & t*. 

(Si. S^BBSS»l£ffl^.£ft;byi::. ttW«Hf>«T». « 

[0 0 2 3] S^gg*SSi|«)fl6ffl*(i. ^icE^fr&t. 
©•Cttttt^. m*t*;j«»i-*fLTO.ooia*%~ioa 

a%©tefflW A< J: y L < . 0. 01 fifi%~ 1 fiS%<D 

~5(0fiSfflrtA<«}:y»*L<. 0.05~2OT®fflrt*<*t. 
[0 0 2 4] m«<*fi6^^ft«^$-t+Sf»l=(*. 

(*, ^<*Mlc(*. mz-t*. ^t*-;u'<>-tf>, x^u> 
yya— 7^'ju-h. yifu^^'ja 
— ;i/v (^^») 7^'ju-K h'jif uv^'J 3— ;i/ 
i> 7>uu- zfatru>yy 

^) 75'JU-h. ^'JifU^'J zi-;Uv (^^) 

9'ju-K ^1/^xy^.y h— 7fiu 
-k ^>*xyxy i — jv k y 7^yu— 

7*H>& h'J T'J ^U, l> U^fP-Jl/^P/OvTU^ 
l-^fA^CD. 1 ^*(CX^U>^JFiafOS$2®fel 

a— ;u. huif u>^'j3-^ t /-Kyx^u^yyzi 

— jv. yy-bUi/, ^'j^ut'jx 

— !K'J^Ptfb>^'ja-^, /Ky t*-^7;u3- 

Jk ^$i'JX'JI — ;u vx^y— ;UT5^, K'J 
X. T>x v -> 3 ffl. ^KOH^05# 

;u. Ttfyx^ux/y 3— ^uv-yy ->i;7ux— y 
y-fey >v?"y ->y;n-f;k -^o fu>^y =i— ;u 
-✓■!7*yi>i?;ux-Tr;u, Ttfy ^oeuv-yy a-;ui?^f 

;h-tju. 1.6 — .+-y->v^--;uv^y y-^u-f 

h l J^fP-;k^P/<yyy'iJyyJH-f;k h 



(5) 



t#Bfl¥9-7 8 0 5 0 



•J > K 'J ?y ->^7Ux— a>Jt*y X7t**v<b£B53? 

to 02 5] mtomzm^z^tiz&i), s«*afttt 

»{*J*#lrtt-ra*;uttA<R-tO. 0005-0. 02OT«5fflrt*< 
«fcy»*L<, 0.001-0. 01 0>8ifflrt*< L 

it. fi^SJSSL 150 o C~ 250°Ct?Dn!» 

*i/<b^fe*fflL>*a^i=i*. fixates, §b4b#s^ 

t*£50°C~ 250°C-Cttl!»«ia-r-5^«!:A<»*LLV 
[0 0 2 6] *bfr. 

I*. *f*WI::l±, m^.lt. *: p^ h;n 
;u. x$y— ;u. 7th>. yy^M^U 

80*.. m®mm&*tt£ , £m^M&-t%ZttfX' 

20fi«%~80a«%(OlBfflF«?A<cJ:y»*L<, 30fi 
S%-60fiS%<D«5Bf*9A<;*£lc#£LLV S^«(*fiK 

»©»«*±JE<D«SHl'Ji:-r*Ctl=«ky. SERIES- 
&&Z.tt}<X&Z> 0 

[0 0 2 7] SBffi*a#t*cD7';u7jy±Ji#gmi*, X 

A<, 50°C~ 180°C<OiSfflrtA<»S-Cfcy. 100°C~ 170 

(fft&fft) *<5 g/g~70 s/gOttBft. #£L 
< 1*10 g/g-50 g/g(D«SfflrtT?j54Ct*<»a-efc-6. 



[0 0 2 8] BBASfttt. BP*>. l»Sffi§ 

*4*l~£Ser 6*SJE(0*jH*J«»* -5 - tic 

*y»tt«#*««*#r, ttBBSB£*tra&£tt 

©7;u* U±B*JMI. Sitm 

I*, J|{*ttl=l±. flftf*. h U SflSK* 

y^A. SflSi&T^-tfA, BttB**"*- h'J^A. 

sttK*x*y*A« ffi«sK**T>^x^A % ^jj-b 
ith'jw. ?4-bb*> y ^a. T^-«a^T>^-^ 

A. L-7Xajue^8, T >^E— 7, =6^19^-/1-7 
Si/. ^;U3-7.S?A^lf €.4x-5o w4if>iS5Efii|l4. m 

mx-m^x*,&<. -a»Ei±*jsss^LTffl 
i*T*«fci\, ±!H«^<Dii7cSij<Da^. hy^ 

A, #StK*tR^- h'J^A. 43<fclX^^-fi5K^- h'JW 
A<cfcy»*Lt% 0 BTcfllOttBStt. ffl=BZ$ii«« 

*;UJ±A<R-eO. 0001 -0. 0203Kfflf«9A< J: y L < . 
0. 001-0. 0105jSfflW3!i<$ f>l=^f^LL^o 
[0 0 2 9] *&BJj|:;A^6*BSffl«**tl;fc, 
I*. ±^O)±J«l=*tLT0.01«»%~20ma%a5KfflW 

ffiffl«A<0.01S«%«fcy t'>*tMt^|zli. iglSffl 
«*#£m>6-<fcl=«fc£Sd£*<ie:8£4x!8U. 
20Sa%^jtSx.rSHSffl«*«$-fi6fflLTt. _tSE(75 
ffifflWT*S«HSffl«*45t$ffl l^S C t (=«*: o T# &4i 
■5S!lllit5&^aE45^)^^t^(OT?^«^-e&•S. ±« 

»<t4o4x. «»3Wl^«>*«j«4it5l#JBc-tJS-t4i36< 
[0 0 3 0] SHSfflffi7K4t$Sffl-r-5R5lclJ:. 

±m£mLxm£?zi5&2f&&m-r&zti}<vz 

6. 

[0 03 1] *f|BJ|r*NAxS*@Sffl^*tvtii. ja±ro 
7-^->tt*a<*. *5*Uf»lB-«SC (1) -e 
a*4xi.y -*>tt*fii**#t?**l*fiK»^e>a»^4x 

•S. fiHSffl«*45TI*. Jil±(0«J;51=. T;u*y 

± m&mtfii jv •> ^ a-c & 6 en*-? fc * „ 

[0 0 3 2] C4xl-«fcy, «jfttt*«t»< % «EoT«7K 



(6) 



^BB¥9-7 8 0 5 0 



frt. £*^£K§«-f •SCtfrftlx,, * 

l^tt. KL>®ia<SJp$iltl$r-SCtA<-T?#. LA>4.. 

mini, tomnrnt*. ±m<D®isut<j>vti±m<M&misk 

[0 0 3 3] 

££;h.S*,0>-ei;*ftlV (8). §B«#fi£<*<Z>?ft?SEf&ifs 

i*. «T<o*a-ea9^Lfc, £f=. se«gC"ifc«fco:tt»«ii 

[0 0 3 4] (a) SB«#S#t*:<Dl!ft?$f&35 

*-r. ;HCK©fiafp*jSja$iss!Lfc„ in*., -r^-^s 

Jft* 1OOSBI::;B:&0c1O8H£jS*iDU iftS*20°ClciSfflIL 
fcft, 3^«#Lf=<, i«S£20 o Cl::fmLft)!>< 
(No. 2) Sffll^aiLfc. c+tlc 

.ty. sseEiiroffifD^ssfiS^iasLfc. is. &te%\*.m 

[0035] m&xm'Swmi g Sf-f-/<-^ 

o c-c24^ratta«ic^-f-/<^y5C»*?i#±if. 
■»m*w y * ft* o fcft. t- -c -/< ^ssssomw 

1(g) ^USLfc. £f=. S«(D«^£9i1S#S^*£ 
m*ftlvi?fTftl\ ^-<0i:#fl)^-C— /<V^«(OfiJi 

wo(g) zm^Ltzo fit. cne>Sfiwi -wo** 
fi^<*©a*(g) 

[O o 3 6] CUSSffl 1 ] S&fh Mm***"*^*- 

S!tf>Sl£»l::. T-^->14*att:«!:L-C<D43a*%>5i 
? 'J )l-Mi- h 'J ^AtKJ&JS 178. OSP. /-^->tt*St*: 

h 163. 48B, jg&t LT0M;i->X&*53. 98P, 

tf, 3Sffiafl«tL-C<07Kyx^u>^ya-;i,vT^y U 

-h0.25SB£tti£A,-C-Kt&ft<tLf=. ±ffi<7)^ h*v* 

[003 7] y , / $ * 'J h 'J 0A*it»4> 



$9 'J hir<D*;UfcA<. 67 : 33t)Ef-S«t ; 5l=-r 

l-S5#£ttiiA/fc*. TK'Jx^Ul/yya-A^T 
* y U- h£. ±Ka>m*{*JS#l-*t-f -Sifl^frO. 05* 
;u% <h ft -5 J: 5 f -tt&A/ rt£. 

[0 0 3 8] ±IB0>RJE:iai-S3!?*f^$ift#^ 

fc. «l^T. 7k;8£ffll>TKl£jfca>S££40 o Cl::f|;gL 
fcft. fi^B8*S#Ji:Lr<D10fi*% 2,2'-T'/ex (2- 

ln°p« V-5 O) 4.3S»^*ADUfc. fLt. 

Kfi(658£8H* • S^Lfcft. «#£#JtLfc. "TS 
£. tt* J l~S££JtA<IJB&;*;h.fco 2,2'-7 , /ex (2- 

A<0. 15^^%^: ft-6<fe 5 Lfc. 
[0 0 3 9] ±8E©fi^SfEI-*5U^ri*. SJ££BB4&L 

r*N& i07«-«icKc5jsa)SjgA<88 o cizfty. e-^ic 

life, ccora. *;8<0;Sffil*. KfcjfcOTiSJS <tl5(S?f 

l< ft-s^-picss^ss-e-fc. s(E;"a<»s)SA<e— 9 

l:!Lfc», *;8<0i»££8O o Cfcft#U ©K(6;«£60 
[0 0 4 0] S^Lf;^*:^**^**:*. 9&a««SC 

'J9AD <OqRjS<S^*±8B<D*iSlCcfcy;l1SLfc 8 * 
K?«ft*li20.9 g/gr-fcofc. &3US# 

[0041] jfeic ±&mm&m-&tti<j>i- k y 
^"y*'>-7Affi (7;u*y±s&»e) i=s»uf=. in 

*., ***ft7y*->9A 0. 281 g (2.95 5';^) ^ 

-f ^- >3SSI*;10 g I- jtft? L T ft -S*5S5« * sas*s#s£ 
#1 glr^JnLfc^. 50°CT-1B$P^»SLfc. Cttl"* 
y. $*y;^ffc. ^L^T?, K^*y;Kr^fiA<1000 
gtftS^lc-r^vX&TKSiE^L, nmtHtlfe 

[0 0 4 2] (#7K^U) ir±gA<1000g 

tft-5J:-5lc-r + >SSS*$;1^L. 1B#Pfl«^Lfc 
ft, AiS (2|5]S) L. C<Di«Sir±aA<1000 
gi:fti.J:5lc<^>SJ^7K^S^L, 1 B#H8mL*: 

ft. aia oEiB) Lfc, ati^-e, 3ns<Daffliccky 
[0043] #p,*tf=ae<s*a^«:A^hy7A^A>p > 



(7) 



805O 



LTStELfc. IP*,. ±821 [s]SJ3«fctf2!2]@0>«iSl:: 

<*A<2. 955 >)=e>l</g<»7-*^1t'gm8>$*il,Xl*& 
J=y, ag«#S^(*ft^ MJ«7Aifi^€>^y**>'}AiS 

[0044] mt>Mz$Lmxw.-e;to. (^nv^A 

<fcy;H^Lfco *0>*SS. «ii«f&*l*15.9 g/gT-fco 
$^1 CEKLfc. 

[0 0 4 5] Jtelr. ±lE*SSffl«7M*<7>14Jig£I¥«l, 
fc. IP*., JH8> (±8) 150gp(=, JtI2OT«HSffl«* 
W>. 15SB. £1*58505 5 g|5£;t^U igjl^lfc Oil 

7KiI**aT (»tK) Lfco Jll»lr. n+B*: 

Lfco 

[0 0 4 6] -tCDSSSs aaLTA^3Hgl=fclt^a 
f(0«S$ (KIT. UU-fglfg^lB-f) l*88%-Cfc-o 
fc. £fc. «aLr*>P,10HS(-J3l+-5r:+B*«(D^ 
WttiH (KIT, *l=±W«3EttB-T) £S8if~Ti¥ffl]iL 

<%) = (sssLfca^OTft/saLfca^-ro 
a) xioo 

[0047] cna6«ii2] 5fe-r. nrnim tmm<os.it 

0.281g (2.955'J^U) l=ft*."C, mfcMtiJ )^>^ 
A 0.327g (2.955U*;U) £J!!lW=Kmi*. 1 

»fc. »&*tfc*«*Mn* (*ji/i">Att) . ip*,, 

aiHSfflft**t<D«t»«*l*21.0 g/g-cfe-^fco 
[0 0 4 8] &l=, .LEMSffltMcttattttSJeiMI 



1 <ti^a«)*#Ti-rt¥ffiufco jr**i* i 

i¥ffi«S££, S3l=EttLfc. 
[0049] C3Sifc0!]3] HffifcM l=fclt-5. 43S*% 
*99*)Mtr hy>A*»»*5«fctf * h+S/iKMx* 
u>^u 3— £ £ y u— ha>tt&«**££MLT\ 
* * * u h y -t7A*»jS*(D^ * * y 

* h+i'TKyi^uvyy =■— ;u>4i^y u— hi: 

ftmth'j^AS^fc. 2 t |g}a<z)Si 

*tfc£ffi#S^<* (fcn^^Aifi) . IP*,, ftSSfflS 
*«0)fl6j«fS^li17. 2 g/gT?&ofc 0 «BSffl«*»<7> 
SjiIB$<D±JtE&#£#l=. ?R;«teJp£« 1 irtBRLfco 
[0 0 5 0] *|=. ±IB«HSffl«**t<0tt«6 *Ht6C<l 
1 iSaa>*#TI-Tl¥fflLfco *<D«£3I. S6S*I*92 

a3(clB«Lfc„ 
[005 1] [Sl«5«4] SIS6«i|1 l^fclt*, 43«S% 

y ^ ^ y h y ^A*itj«4>ai> 41 y ^iifie» 

a>=E;Ht*^ 95: 5 ,fc J: 3 1= LfcJjmi*. ^16«fl 1 

*ro^-hyOA^$^fr. 3ljs«9 2 1 mmo)» 

iitzmm&m&i* (*^->oas) . ip*,. sssse 
**r«?aj«f&stt 5.4 g/g-efcofc. ftHSffl«7k*tro 

[0052] ±t5SHSffl«7K*t rott^ zmmm 

[0 0 5 3] CUSSES] HJfi^ll icfclt*, 43MS% 
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(54) WATER-RETENTION MATERIAL FOR AGRICULTURE AND HORTICULTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject 
water-retention material having high solution- 
absorption ratio, excellent water retentivity and high 
affinity to a root of a plant, and useful for prevention of 
making soil to be desert-like by cross-linking and 
copolymerizing an anionic monomer with a monomer 
component containing a specific nonionic monomer. 

SOLUTION: The objective water-retention material m 

having high solution- absorption ratio, excellent water w; . j£ 

retentivity and high affinity to a root of a plant is ^^*^«^-^^^^--T^^r^ — — 

obtained by copolymerizing an anionic monomer (e.g.; ^ 

methacrylic acid) with a monomer component containing 

a nonionic monomer of the formula (R is H or methyl; X 

is a 2-4C oxyalkylene group having >50mol% mol fraction 

of oxyethylene group to whole oxyalkylene group; Y is a 

1 -5C alkoxy, phenoxy or an oxyalkylphenyl group having 

1-3 pieces of a 1-9C alkyl group as a substituting group; 

(n) is an integer of 3-100 as an average) (e.g.; 

methoxypolyethylene glycol monoacrylate), generating an 

alkaline earth metallic salt by adding an alkaline earth metallic compound (e.g.; calcium chloride), 
then cross-linking. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] An anionic monomer and a general formula (1) 
[Formula 1] 

K 0 

CH 2 =C— C— (X) Y (1) 

D 

(R expresses a hydrogen atom or a methyl group among a formula, and X expresses the oxy-alkylene 
group of the carbon numbers 2-4 whose mole fractions of the oxyethylene radical to all oxy-alkylene 
groups are more than 50 mol %.) Y expresses the alkoxy group of carbon numbers 1-5, a phenoxy 
group, or the oxy-alkylphenyl radical that has 1-3 alkyl groups of carbon numbers 1-9 as a substituent. n 
-- an average — the integer of 3-100 - expressing — the water retention material for plantation arts 
characterized by including the alkaline-earth-metal salt of the bridge formation copolymer led from the 
monomer component containing the nonionic monomer expressed. 

[Claim 2] Water retention material for plantation arts according to claim 1 characterized by alkaline 
earth metal being calcium. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the water retention material for plantation arts offered 
suitable for environmental preservation, such as tree planting of a desert and prevention of 
desertification of soil, or a kitchen garden. 
[0002] 

[Description of the Prior Art] Conventionally, the water retention material which consists of anion mold 
polymers, such as the Nonion mold polymers, such as an acrylamide system polymer, or an acrylic-acid 
system polymer, is known. However, although the Nonion mold polymer has high compatibility to a 
vegetable root, it has the fault that a liquid absorption scale factor is low and inferior to water retention. 
Moreover, although an anion mold polymer has a high liquid absorption scale factor and being excelled 
in water retention, since the bad influence of it being inferior to the compatibility over a vegetable root, 
and checking a sprout, rooting, growth, etc. is done, it has the fault that vegetation tends to wither. For 
this reason, the above-mentioned water retention material is unsuitable although offered as water 
retention material for plantation arts. 

[0003] Then, the water retention material for plantation arts which consists of a bridge formation 
copolymer led from the monomer component containing an anionic monomer and a nonionic monomer 
is proposed (JP,3-8736,B, JP,3-149288,A). 
[0004] 

[Problem(s) to be Solved by the Invention] However, also in the above-mentioned conventional water 
retention material for plantation arts, it is hard to say that the balance of water retention and the 
compatibility over a vegetable root is inadequate, and it has the engine performance with which are 
satisfied of both. Therefore, it is anxious for the water retention material for plantation arts which was 
excellent in water retention and was excellent in the compatibility over a vegetable root. 
[0005] It is in offering the water retention material for plantation arts which this invention was made in 
view of the above-mentioned conventional trouble, and excelled [ purpose / the ] in water retention, and 
was excellent in the compatibility over a vegetable root. 
[0006] 

[Means for Solving the Problem] As a result of inquiring wholeheartedly that the above-mentioned 
purpose should be attained, the water retention material for plantation arts containing the alkaline-earth- 
metal salt of the bridge formation copolymer led from the monomer component containing an anionic 
monomer and the nonionic monomer of specific structure has a high liquid absorption scale factor, 
therefore an invention-in-this-application person etc. excels [ material ] in water retention, moreover 
finds out having high compatibility to a vegetable root, and came to complete this invention. 
[0007] That is, the water retention material for plantation arts of invention according to claim 1 is an 
anionic monomer and a general formula (1), in order to solve the above-mentioned technical problem. 
[0008] 
[Formula 2] 
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R 0 



CH 2 =C-C— (X) 



Y 



(1) 



a 



[0009] (R expresses a hydrogen atom or a methyl group among a formula, and X expresses the oxy- 
alkylene group of the carbon numbers 2-4 whose mole fractions of the oxyethylene radical to all oxy- 
alkylene groups are more than 50 mol %.) Y expresses the alkoxy group of carbon numbers 1-5, a 
phenoxy group, or the oxy-alkylphenyl radical that has 1-3 alkyl groups of carbon numbers 1-9 as a 
substituent. n - an average ~ the integer of 3-100 - expressing - it is characterized by including the 
alkaline-earth-metal salt of the bridge formation copolymer led from the monomer component 
containing the nonionic monomer expressed. 

[0010] The water retention material for plantation arts of invention according to claim 2 is characterized 
by alkaline earth metal being calcium in the water retention material for plantation arts according to 
claim 1 , in order to solve the above-mentioned technical problem. 

[001 1] According to the above-mentioned configuration, the water retention material for plantation arts 
contains the alkaline-earth-metal salt of the bridge formation copolymer led from the monomer 
component containing an anionic monomer and the nonionic monomer of specific structure. The water 
retention material for plantation arts which whose liquid absorption scale factor was high, was excellent 
in water retention by this, and was excellent in the compatibility over a vegetable root can be offered. 
[0012] This invention is explained in detail below. The water retention material for plantation arts 
concerning this invention contains the alkaline-earth-metal salt of the bridge formation copolymer led 
from the monomer component containing an anionic monomer and the nonionic monomer of specific 
structure. The above-mentioned alkaline earth metal has magnesium and more desirable calcium, and 
especially its calcium is desirable. In addition, the above-mentioned monomer component may contain 
other monomers other than an anionic monomer and a nonionic monomer within limits which do not 
spoil the engine performance as water retention material for plantation arts. 

[0013] The above-mentioned anionic monomer is not especially limited like the after-mentioned that 
what is necessary is just the monomer which can form alkaline earth metal and a salt. As an anionic 
monomer, specifically For example, an acrylic acid (meta), Partial saturation monocarboxylic acid 
system monomers and these alkali-metal salts, such as a crotonic acid; A maleic acid, Partial saturation 
dicarboxylic acid system monomers and these alkali-metal salts, such as a fumaric acid, an itaconic acid, 
and a citraconic acid; A vinyl sulfonic acid, An allyl compound sulfonic acid, a metallyl sulfonic acid, a 
styrene sulfonic acid, 2-acrylamide - isobutane sulfonic acid, Sulfoethyl (meta) acrylate, sulfopropyl 
(meta) acrylate, Partial saturation sulfonic-acid system monomers and these alkali-metal salts, such as 2- 
hydroxy sulfopropyl (meta) acrylate; (meta) Acrylamide methane phosphonic acid, 2-(meta) acrylamide 
Partial saturation phosphonic acid system monomers, these alkaline-earth-metal salts, etc., such as - 
isobutane phosphonic acid, are mentioned. These anionic monomer may be used independently, and 
may mix two or more kinds suitably, and may be used. Partial saturation monocarboxylic acid system 
monomers and these alkaline-earth-metal salts are more desirable among the monomers of the above- 
mentioned instantiation, acrylic acids (meta) and these alkaline-earth-metal salts are still more desirable, 
and a methacrylic acid and especially its alkaline-earth-metal salt are desirable. In addition, an anionic 
monomer has the function which gives moderate gel strength to this water retention material for 
plantation arts while raising the liquid absorption scale factor of the water retention material for 
plantation arts obtained. And by having moderate gel strength, the water retention material for plantation 
arts is swollen in soil, forms an opening, and gives permeability to this soil. 
[0014] As a nonionic monomer expressed with said general formula (1) Specifically For example, 
methoxy polyethylene-glycol monochrome (meta) acrylate, Ethoxy polyethylene-glycol monochrome 
(meta) acrylate, butoxy polyethylene-glycol monochrome (meta) acrylate, Methoxy polyethylene-glycol 
polypropylene-glycol monochrome (meta) acrylate, Methoxy polyethylene-glycol polybutylene glycol 
monochrome (meta) acrylate, Ethoxy polyethylene-glycol polypropylene-glycol monochrome (meta) 
acrylate, Ethoxy polyethylene-glycol polybutylene glycol monochrome (meta) acrylate, Acrylic ester 
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(meta) system monomers, such as phenoxy polyethylene-glycol monochrome (meta) acrylate and 
benzyloxy polyethylene-glycol monochrome (meta) acrylate, are mentioned. These nonionic monomer 
may be used independently, and may mix two or more kinds suitably, and may be used. Methoxy 
polyethylene-glycol methacrylate is more desirable among the monomers of the above-mentioned 
instantiation. Moreover, when using methoxy polyethylene-glycol methacrylate as a nonionic monomer, 
the number of average addition mols of ethyleneoxide has desirable within the limits of five mols - 50 
mols. That is, when Y is a methoxy group, within the limits of n of 5-50 is desirable [ X in a general 
formula (1) is an oxyethylene radical, and R is a methyl group, and ]. In addition, the polyoxyalkylene 
chain in a nonionic monomer has the function which raises the compatibility over the root of the 
vegetation of the water retention material for plantation arts obtained, the salt atmosphere of this water 
retention material for plantation arts, etc. 

[0015] Although especially the rate of the anionic monomer in the above-mentioned the ratio of an 
anionic monomer and a nonionic monomer, i.e., bridge formation copolymer component, is not limited, 
5 % of the weight - 95% of the weight of its within the limits is more desirable, and 10 % of the weight - 
70% of the weight of its within the limits is still more desirable. When there are few rates of an anionic 
monomer than 5 % of the weight, the liquid absorption scale factor of the alkaline-earth-metal salt of a 
bridge formation copolymer becomes low. The gel strength of the water retention material for plantation 
arts obtained falls, and it becomes impossible moreover, to give permeability to soil. When there are 
more rates of an anionic monomer than 95 % of the weight, there is an inclination for the leached moiety 
(meltable component) in the bridge formation copolymer obtained to increase. Moreover, the 
compatibility over the root of the vegetation of the water retention material for plantation arts obtained 
and the salt atmosphere of this water retention material for plantation arts fall. Therefore, there is a 
possibility that the water retention material for plantation arts equipped with the physical properties for 
which it asks may not be obtained. 

[0016] The approach of manufacturing the alkaline-earth-metal salt of a bridge formation copolymer 
After making for example, not the thing limited especially but ** anionic monomer, and chlorides, such 
as a calcium chloride and a magnesium chloride, react and forming the alkaline-earth-metal salt of an 
anionic monomer, The approach and ** anionic monomer to which copolymerization of the nonionic 
monomer is added and carried out, The approach and ** anionic monomer to which copolymerization of 
the nonionic monomer is added and carried out after making hydroxides, such as a calcium hydroxide 
and a magnesium hydroxide, react and forming the alkaline-earth-metal salt of an anionic monomer, 
After making carbonates, such as a calcium carbonate and a magnesium carbonate, react and forming 
the alkaline-earth-metal salt of an anionic monomer, After carrying out copolymerization of the 
approach and ** anionic monomer to which copolymerization of the nonionic monomer is added and 
carried out, and the nonionic monomer, After carrying out copolymerization of the approach and ** 
anionic monomer which add the above-mentioned chloride and form an alkaline-earth-metal salt, and 
the nonionic monomer, After carrying out copolymerization of the approach and ** anionic monomer 
which add the above-mentioned hydroxide and form an alkaline-earth-metal salt, and the nonionic 
monomer, various approaches, such as the approach of adding the above-mentioned carbonate and 
forming an alkaline-earth-metal salt, are employable. Moreover, after mixing an anionic monomer, a 
nonionic monomer, and a chloride, an above-mentioned hydroxide or an above-mentioned carbonate, 
copolymerization can be carried out and the alkaline-earth-metal salt of a bridge formation copolymer 
can also be manufactured. The approach of the approach of** - ** is more desirable among these 
approaches, the approach of the approach of** - ** is still more desirable, and especially the approach 
of ** is desirable. Moreover, when adopting the approach of the above-mentioned **, especially a 
chloride has a desirable calcium chloride. 

[0017] Furthermore, once forming the alkali-metal salt of a bridge formation copolymer, the alkaline- 
earth-metal salt of a bridge formation copolymer can also be manufactured by permuting this alkali- 
metal salt by the alkaline-earth-metal salt. In this case, molecular weight of a bridge formation 
copolymer can be further enlarged by carrying out copolymerization of the alkali-metal salt of an 
anionic monomer, and the nonionic monomer, and forming the alkali-metal salt of a bridge formation 
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copolymer. In addition, sodium of alkali metal is more desirable. 

[0018] Although the alkaline-earth-metal salt of the bridge formation copolymer in the invention in this 
application is not clear about the reason whose leached moiety decreases compared with alkali-metal 
salts, such as sodium salt and potassium salt, it guesses as follows. That is, it is guessed that it is for the 
solubility of a fusibility polymer to fall as a result of constructing a bridge over this fusibility polymer 
two-dimensional or in three dimensions with alkaline earth metal although a leached moiety uses a 
fusibility polymer as a principal component. 

[0019] Well-known various approaches, for example, a solution polymerization method, a suspension- 
polymerization method, an opposition suspension-polymerization method or a casting polymerization 
method, a thin film polymerization method, a spray polymerization method, etc. can be conventionally 
used for a polymerization method. In addition, although especially the stirring approach at the time of 
performing a polymerization reaction is not limited, it is more desirable to stir subdividing the gel bridge 
formation copolymer (it mentioning later) to generate according to this double arm mold kneader's 
shearing force using a double arm mold kneader as stirring equipment. 

[0020] Specifically as a dispersant suitable when adopting an opposition suspension-polymerization 
method, carboxyl group content polymers, such as cellulose ester, such as a sorbitan fatty acid ester, 
sucrose fatty acid ester, a glycerine fatty acid ester, polyglyceryl fatty acid ester, ethyl cellulose, and 
cellulose acetate, cellulose ether, and an alpha olefin-maleic-anhydride copolymer, etc. are mentioned. 
These dispersants may be used independently, and may mix two or more kinds suitably, and may be 
used. In addition, especially the hydrophobic organic solvent offered when adopting an opposition 
suspension-polymerization method is not limited. 

[0021] Although it is not limited, since low-temperature one becomes large, its molecular weight of a 
bridge formation copolymer is comparatively desirable, and since a polymerization reaction completes 
especially reaction temperature, within the limits of 20 degrees C - 100 degree C is still more desirable 
[ reaction temperature ]. In addition, what is necessary is just to set up reaction time suitably according 
to the class (property) of reaction temperature, a monomer component, a polymerization initiator, a 
solvent, etc., etc., combination, the amount used, etc. so that the above-mentioned polymerization 
reaction may be completed. 

[0022] A polymerization initiator can be used in case copolymerization of the monomer component is 
carried out. Specifically as this polymerization initiator, they are peroxides, such as a hydrogen 
peroxide, benzoyl peroxide, and cumene hydroperoxide.; Azo compounds, such as a 2 and 2 f - 
azobisisobutyronitril, 2, 2 f -azobis (2-amidinopropane) hydrochloride; radical generating agents (radical 
polymerization initiator), such as persulfate, such as ammonium persulfate, sodium persulfate, and 
potassium persulfate, etc. are mentioned. These polymerization initiators may be used independently, 
and may mix two or more kinds suitably, and may be used. Furthermore, the redox system initiator 
which comes to combine these radical generating agent and reducing agents, such as a sodium 
hydrogensulfite, and L-ascorbic acid (salt), ferrous salt, may be used. In addition, instead of using a 
polymerization initiator, a radiation, an electron ray, ultraviolet rays, etc. may be irradiated, and a 
polymerization initiator and the exposure of these radiations, an electron ray, ultraviolet rays, etc., etc. 
may be used together. 

[0023] Although especially the amount of the polymerization initiator used is not limited, 0.001 % of the 
weight - 10% of the weight of its within the limits is more desirable to a monomer component, and 0.01 
% of the weight - 1% of the weight of its within the limits is still more desirable. Moreover, although 
especially the amount of the reducing agent used in the case of using a redox system initiator is not 
limited, its within the limits of 0.01-5 is more desirable to a radical generating agent at a weight ratio, 
and its within the limits of 0.05-2 is still more desirable. 

[0024] Moreover, in case copolymerization of the monomer component is carried out, a cross linking 
agent may be used if needed. As this cross linking agent, specifically For example, a divinylbenzene, 
ethylene GURIKORUJI (meta) acrylate, Diethylene GURIKORUJI (meta) acrylate, 
TORIECHERENGURIKORUJI (meta) acrylate, Propylene GURIKORUJI (meta) acrylate, polyethylene 
GURIKORUJI (meta) acrylate, TORJMECHI roll pro pantry (meta) acrylate, pen TAERISURITORUJI 
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(meta) acrylate, Pen TAERISURITORUTORI (meta) acrylate, N, and N-methylenebis (meta) 
acrylamide, An isocyanuric acid triaryl, trimethylol propane diaryl ether, etc., The compound which has 
two or more ethylene system partial saturation radicals in 1 molecule; Ethylene glycol, A diethylene 
glycol, triethylene glycol, a polyethylene glycol, A glycerol, polyglycerin, propylene glycol, a 
polypropylene glycol, Polyvinyl alcohol, pentaerythritol, diethanolamine, Triethanolamine, sorbitol, 
sorbitan, a glucose, mannite, Polyhydric alcohol, such as Manni Tan, cane sugar, and grape sugar; 
Ethylene glycol diglycidyl ether, Polyethylene glycol diglycidyl ether, glycerol diglycidyl ether, 
Propylene glycol diglycidyl ether, polypropylene glycol diglycidyl ether, Neopentyl glycol diglycidyl 
ether, 1, 6-hexanediol diglycidyl ether, The Pori epoxy compounds, such as trimethylol propane 
diglycidyl ether, trimethylolpropane triglycidyl ether, and glycerol triglycidyl ether, etc. are mentioned. 
These cross linking agents may be used independently, and they may be mixed suitably and two or more 
kinds may be used for them. 

[0025] Since the crosslinking density of a bridge formation copolymer is controllable by using a cross 
linking agent, the water retention ability (for example, liquid absorption scale factor etc.) of the water 
retention material for plantation arts can be adjusted. What is necessary is not to limit especially the 
amount of the cross linking agent used, and just to set it up suitably by the class of a monomer 
component or cross linking agent, crosslinking density (that is, water retention ability), gel strength 
which are used for example, for which it asks, etc. specifically, about 0.0005 to 0.02 within the limits 
has [ the amount of the cross linking agent used ] a more desirable mole ratio to a monomer component - 
- within the limits of 0.001-0.01 is still more desirable. In addition, when using polyhydric alcohol as a 
cross linking agent, they are after a polymerization reaction and a bridge formation copolymer. It is 
desirable to heat-treat at 150 degrees C - 250 degree C. Moreover, when using the Pori epoxy compound 
as a cross linking agent, it is desirable after a polymerization reaction to heat-treat a bridge formation 
copolymer at 50 degrees C - 250 degree C. 

[0026] Furthermore, in case copolymerization of the monomer component is carried out, a solvent may 
be used if needed. Specifically as this solvent, aquosity solvents, such as a water; cyclohexane, a 
toluene; methanol, ethanol, an acetone, dimethylformamide, and dimethyl sulfoxide, etc. are mentioned. 
These solvents may be used independently, and may mix two or more kinds suitably, and may be used. 
Since the bridge formation copolymer with still higher compatibility [ as opposed to the root of safety or 
vegetation in the mixture of water and water, and an aquosity solvent ] etc. among the solvents of the 
above-mentioned instantiation, i.e., the water retention material for plantation arts, can be manufactured 
cheaply, it is more desirable. In addition, although especially the concentration of the monomer 
component in the case of using a solvent is not limited, 20 % of the weight - 80% of the weight of its 
within the limits is more desirable, and 30 % of the weight - 60% of the weight of its within the limits is 
still more desirable. While a polymerization reaction is easily controllable by making concentration of 
the monomer component in the solution containing this monomer component, a polymerization initiator, 
a cross linking agent, etc. into within the limits of the above, the yield of a bridge formation copolymer 
can be raised and this bridge formation copolymer can be obtained economically. 
[0027] After a polymerization reaction, since it is usually obtained by gel, the alkaline-earth-metal salt 
of a bridge formation copolymer dries the alkaline-earth-metal salt of this gel bridge formation 
copolymer, after performing predetermined actuation of washing, a crack, etc. remaining as it is or if 
needed. Although especially drying temperature is not limited, within the limits of 50 degrees C - 180 
degree C being suitable and its within the limits which is 100 degree C to 170 degree C are the optimal. 
Moreover, after a dry matter operates grinding etc. and carries out grain refining, it performs 
classification actuation of sieving etc. if needed. It is suitable that the liquid absorption scale factor (it 
mentions later) to the saturated water solution of slaked lime is within the limits of 10 g/g - 50 g/g 
preferably within the limits of 5 g/g - 70 g/g as a liquid absorption scale factor of the alkaline-earth- 
metal salt of a bridge formation copolymer. When a liquid absorption scale factor is under 5 g/g, there is 
a possibility that water retention may become inadequate. Moreover, when a liquid absorption scale 
factor exceeds 70 g/g, it tends to be inferior to endurance. In addition, especially a configuration, mean 
particle diameter, etc. of the water retention material for plantation arts are not limited. 
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[0028] Furthermore, in order to reduce a leached moiety and to raise further the safety of this water 
retention material for plantation arts etc. by decreasing a bridge formation copolymer, i.e., the unreacted 
monomer component which remains to the water retention material for plantation arts, it is desirable to 
use a reducing agent and to process the alkaline-earth-metal salt of a gel bridge formation copolymer or 
its dry matter. Specifically as the above-mentioned reducing agent, a sodium sulfite, potassium sulfite, 
ammonium sulfite, a sodium hydrogensulfite, a potassium hydrogensulfite, hydrogen sulfite ammonium, 
a sodium thiosulfate, potassium thiosulfate, ammonium thiosulfate, L-ascorbic acid, ammonia, 
monoethanolamine, a glucose, etc. are mentioned. These reducing agents may be used independently, 
and may mix two or more kinds suitably, and may be used. A sodium sulfite, a sodium hydrogensulfite, 
and a sodium thiosulfate are more desirable among the reducing agents of the above-mentioned 
instantiation, although especially the amount of the reducing agent used is not limited, specifically, 
about 0.0001 to 0.02 within the limits has a more desirable mole ratio to the used monomer component - 
- within the limits of 0.001-0.01 is still more desirable. 

[0029] As for the water retention material for plantation arts concerning this invention, it is desirable to 
mix and use it to soil, such as soil, by 0.01 % of the weight - 20% of the weight of within the limits. 
When there is less amount of the water retention material for plantation arts used than 0.01 % of the 
weight, the effectiveness by using this water retention material for plantation arts is hard to be 
discovered. On the other hand, since it hardly changes to the effectiveness acquired by using this water 
retention material for plantation arts within the limits of the above even if it uses the water retention 
material for plantation arts exceeding 20 % of the weight, it is uneconomical. Moreover, since soil will 
hold moisture beyond the need, permeability is spoiled and there is a possibility that vegetation may 
cause the so-called root corrosion. 

[0030] Moreover, you may mix with soil, after mixing with soil as it is and making water and liquid 
fertilizer absorb, in case the water retention material for plantation arts is used. Or this mixture may be 
mixed with soil after mixing inorganic [, such as soil, and sand, a compost, ] or organic fine particles, 
and the water retention material for plantation arts. In addition, the approach which especially the mixed 
approach of the water retention material for plantation arts to soil is not limited, and sprinkles the water 
retention material for plantation arts in soil at homogeneity; after sprinkling the water retention material 
for plantation arts in soil, the approach of cultivating soil and mixing etc. is employable. 
[0031] The water retention material for plantation arts concerning this invention is a configuration 
containing the alkaline-earth-metal salt of the bridge formation copolymer led from the monomer 
component which contains an anionic monomer and the nonionic monomer expressed with said general 
formula (1) as mentioned above. Moreover, the water retention material for plantation arts is the 
configuration that alkaline earth metal is calcium, as mentioned above. 

[0032] The water retention material for plantation arts which whose liquid absorption scale factor was 
high, was excellent in water retention by this, and was excellent in the compatibility over a vegetable 
root can be offered. The water retention material for plantation arts can supply the moisture to a root 
smoothly, and, moreover, checks neither a sprout, nor rooting, growth, etc. Moreover, the water 
retention material for plantation arts is excellent also in the liquid retaining ability of liquid fertilizer. 
Furthermore, the water retention material for plantation arts concerning this invention can maintain a 
high liquid absorption scale factor, when the content of a salt blended and uses it for comparatively high 
soil, and it shows the water retention ability moreover stabilized with time. This water retention material 
for plantation arts is offered suitable for environmental preservation, such as tree planting of a desert and 
prevention of desertification of soil, etc. 
[0033] 

[Example] Hereafter, although an example and the example of a comparison explain this invention to a 
detail further, this invention is not limited at all by these. In addition, the liquid absorption scale factor 
of a bridge formation copolymer was measured by the following approaches. Moreover, the "section" 
given in an example and the example of a comparison shows the "weight section." 
[0034] (a) Liquid absorption scale-factor point ** of a bridge formation copolymer and the saturated 
water solution of slaked lime were prepared. Namely, ion exchange water It stirred for 3 hours, after 
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adding the slaked-lime 10 section in the 100 sections and adjusting solution temperature at 20 degrees C. 
Next, it is a filter paper (No.2) about this water solution, maintaining solution temperature at 20 degrees 
C. It used and filtered. This prepared the saturated water solution of slaked lime. In addition, this 
saturated water solution was saved at 20 degrees C. 

[0035] Next, about lg of bridge formation copolymers was put into the tea bag type bag at homogeneity, 
and it was immersed into the above-mentioned saturated water solution. Weight Wl of a tea bag type 
bag after pulling up a tea bag type bag after 24-hour standing at 20 degrees C and performing a fixed 
time amount ridge (g) It measured. Moreover, same actuation is performed without using a bridge 
formation copolymer, and it is the weight W0 of the tea bag type bag at that time (g). It measured, these 
weight Wl and W0 from ~ the weight (g) of a degree type, and a liquid absorption scale-factor (g/g) = 
(weight Wl(g)-weight W0 (g)) / bridge formation copolymer - following - liquid absorption scale 
factor (g/g) It computed. [ and ] In addition, this liquid absorption scale factor is a balanced value. 
[0036] [Example 1] Content volume equipped with a thermometer, nitrogen gas entrainment tubing, and 
an agitator To the 600ml reactor made from plastics, it is a 43-% of the weight sodium rnethacrylate 
water solution as an anionic monomer. The 178.0 sections, methoxy poly ethylene-glycol rnethacrylate 
as a nonionic monomer The 163.4 sections, the ion-exchange-water 53.9 section as a solvent, and the 
polyethylene-glycol diacrylate 0.25 section as a cross linking agent were taught, and it considered as 
reaction mixture. The number of average addition mols of the ethyleneoxide in the above-mentioned 
methoxy polyethylene-glycol rnethacrylate is nine mols. Moreover, the number of average addition mols 
of the ethyleneoxide in polyethylene-glycol diacrylate is eight mols. 

[0037] That is, both were taught so that the concentration of the sum total of the above-mentioned 
methacrylic-acid component and methoxy polyethylene-glycol rnethacrylate in reaction mixture, i.e., the 
concentration of a monomer component, might become 60 % of the weight, while making it the mole 
ratio of the methacrylic-acid component in a sodium rnethacrylate water solution and methoxy 
polyethylene-glycol rnethacrylate set to 67:33. Moreover, polyethylene-glycol diacrylate was taught so 
that the rate to the above-mentioned monomer component might become 0.05-mol %. 
[0038] Next, while blowing nitrogen gas into the above-mentioned reaction mixture and driving out 
dissolved oxygen, nitrogen inert gas replacement of the system of reaction was carried out. Then, 10 % 
of the weight as a polymerization initiator after carrying out the temperature up of the temperature of 
reaction mixture to 40 degrees C using a water bath 2 and 2 f -azobis (2-amidinopropane) hydrochloride 
(Wako Pure Chem Industries make; trade name V-50) water solution The 4.3 sections were added. And 
stirring was stopped after stirring and mixing this reaction mixture. Then, the polymerization reaction 
was started immediately. The 2 and 2'-azobis (2-amidinopropane) hydrochloride was added so that the 
rate to a monomer component might become 0.15-mol %. 

[0039] Since a reaction is started in the above-mentioned polymerization reaction The temperature of 
reaction mixture became 88 degrees C after 107 minutes, and the peak was reached. In the meantime, 
the temperature up of the temperature of a water bath was suitably carried out so that it might become 
almost equal to the temperature of reaction mixture. After the temperature of reaction mixture reached 
the peak, the temperature of a water bath was maintained at 80 degrees C, and this reaction mixture was 
riped for 60 minutes. The obtained water gel polymer was taken out after reaction termination, and it 
cracked in the shape of a particle. 

[0040] After drying the cracked water gel polymer at the bottom of a nitrogen air current, and 150 
degree C for 1 hour using a hot blast circulation type dryer, the dry matter was ground using the table- 
top-type grinder, and the sodium salt of a bridge formation copolymer was obtained. The liquid 
absorption scale factor of the obtained bridge formation copolymer (sodium salt) was measured by the 
above-mentioned approach. Consequently, the liquid absorption scale factor was 20.9 g/g. Moreover, 
this bridge formation copolymer had the anionic functional group of perg and 2.95 millimol 
(equivalent). 

[0041] Next, the sodium salt of the above-mentioned bridge formation copolymer was permuted by 
magnesium salt (alkaline-earth-metal salt). Namely, anhydrous salt-ized magnesium After adding the 
water solution which comes to dissolve 0.28 lg (2.95 millimol) in lOg of ion exchange water to lg of 
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these bridge formation copolymers, it put at 50 degrees C for 1 hour. This obtained water gel. 
Subsequently, it filtered, after having mixed ion exchange water so that the whole quantity might 
become this water gel with lOOOg, and stirring for 1 hour (the 1st time). 

[0042] It filtered, after having filtered (the 2nd time), having mixed ion exchange water so that the 
whole quantity might be further set to lOOOg at this filtration residue after having mixed ion exchange 
water so that the whole quantity might become the obtained filtration residue (water gel) with lOOOg, 
and stirring for 1 hour, and stirring for 1 hour (the 3rd time). Subsequently, after carrying out reduced 
pressure drying of the filtration residue (water gel) obtained by the 3rd filtration, the dry matter was 
ground using the table-top-type grinder. This obtained the magnesium salt of a powder-like bridge 
formation copolymer. 

[0043] It is the following that the obtained bridge formation copolymer is permuted by magnesium salt 
from sodium salt, and it was made and checked. That is, in the filtrate obtained by the 1st time and the 
2nd above-mentioned filtration, in total, magnesium ion is 1 .48 millimols and sodium ion is 2.97 
millimol ** rare ******. Moreover, sodium ion was not contained in the filtrate obtained by the 3rd 
above-mentioned filtration at a magnesium ion list. Therefore, it turned out that the sodium ion with 
which formation of a salt was presented was eluted in filtrate. Moreover, it turned out that the 
magnesium ion with which formation of a salt was presented is 1 .47 millimols. And it turned out that the 
number of mols of the magnesium ion with which sodium was univalent metal, magnesium was a 
divalent metal, and formation of a salt was presented since the bridge formation copolymer had the 
anionic functional group of 2.95 millimols / g is in agreement with a theoretical value. This checked that 
the bridge formation copolymer was permuted by magnesium salt from sodium salt. 
[0044] The obtained bridge formation copolymer (magnesium salt), i.e., the liquid absorption scale 
factor of the water retention material for plantation arts, was measured by the above-mentioned 
approach. Consequently, the liquid absorption scale factor was 15.9 g/g. With the main conditions at the 
time of manufacture of the water retention material for plantation arts, the liquid absorption scale factor 
was indicated to Table 1 . 

[0045] Next, the engine performance of the above-mentioned water retention material for plantation arts 
was evaluated. Namely, river sand (soil) In the 150 sections, the water retention material 0.15 above- 
mentioned sections for plantation arts and the slaked-lime 5 section were mixed, and this mixture (river 
sand is only called hereafter) was put [ sections ] into the predetermined seedling raising box at 
homogeneity. Subsequently, tap water was dropped until water flowed into the above-mentioned river 
sand out of the seedling raising box (affusion). Then, seeding of 50 grains of seeds (the product made 
from TOHOKU, Inc.; name-of-article cherry mate) of a radish was carried out to river sand. And this 
seedling raising box was left under predeteimined conditions after seeding, applying the diffused light, 
without performing affusion. 

[0046] Consequently, after carrying out seeding, the germinating rate (it is only hereafter described as a 
germinating rate) of the seed in the 3rd day was 88%. Moreover, it was good when viewing estimated 
the growth situation (it is only hereafter described as a growth situation) of the radish in the 10th day, 
after carrying out seeding. In addition, the above-mentioned germinating rate was computed based on a 
degree type and germinating rate (%) =(number of seeds in which seed which budded carried out 
several/seeding) xlOO. These evaluation result was indicated to Table 3. 

[0047] [Example 2] The same reaction and actuation as an example 1 were performed first, and the 
sodium salt of a bridge formation copolymer was obtained. Subsequently, anhydrous salt-ized 
magnesium in an example 1 It replaces with 0.28 lg (2.95 millimol), and is anhydrous salt-ized calcium. 
Except having used 0.327g (2.95 millimol), the same actuation as an example 1 was performed, and the 
calcium salt of a bridge formation copolymer was obtained. The obtained bridge formation copolymer 
(calcium salt), i.e., the liquid absorption scale factor of the water retention material for plantation arts, 
was 21 .0 g/g. With the main conditions at the time of manufacture of the water retention material for 
plantation arts, the liquid absorption scale factor was indicated to Table 1. 

[0048] Next, the engine performance of the above-mentioned water retention material for plantation arts 
was evaluated under the same conditions as an example 1. Consequently, germinating rate It was 100%. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



6/29/2006 



JP,09-078050,A [DETAILED DESCRIPTION] 



Page 9 of 15 



Moreover, the growth situation was good. These evaluation result was indicated to Table 3. 
[0049] [Example 3] Except that the charge of the 43-% of the weight sodium methacrylate water 
solution and methoxy polyethylene-glycol methacrylate in an example 1 is changed and it was made for 
the mole ratio of the methacrylic-acid component in a sodium methacrylate water solution and methoxy 
polyethylene-glycol methacrylate to be set to 5:95, reaction and actuation were performed under the 
same conditions as an example 1, and the sodium salt of a bridge formation copolymer was obtained. 
Subsequently, the same actuation as an example 2 was performed, and the calcium salt of a bridge 
formation copolymer was obtained. The obtained bridge formation copolymer (calcium salt), i.e., the 
liquid absorption scale factor of the water retention material for plantation arts, was 17.2 g/g. With the 
main conditions at the time of manufacture of the water retention material for plantation arts, the liquid 
absorption scale factor was indicated to Table 1. 

[0050] Next, the engine performance of the above-mentioned water retention material for plantation arts 
was evaluated under the same conditions as an example 1. Consequently, the germinating rate was 92%. 
Moreover, the growth situation was good. These evaluation result was indicated to Table 3. 
[005 1] [Example 4] Except that the charge of the 43-% of the weight sodium methacrylate water 
solution and methoxy polyethylene-glycol methacrylate in an example 1 is changed and it was made for 
the mole ratio of the methacrylic-acid component in a sodium methacrylate water solution and methoxy 
polyethylene-glycol methacrylate to be set to 95:5, reaction and actuation were performed under the 
same conditions as an example 1, and the sodium salt of a bridge formation copolymer was obtained. 
Subsequently, the same actuation as an example 2 was performed, and the calcium salt of a bridge 
formation copolymer was obtained. The obtained bridge formation copolymer (calcium salt), i.e., the 
liquid absorption scale factor of the water retention material for plantation arts, It was 5.4 g/g. With the 
main conditions at the time of manufacture of the water retention material for plantation arts, the liquid 
absorption scale factor was indicated to Table 1. 

[0052] Next, the engine performance of the above-mentioned water retention material for plantation arts 
was evaluated under the same conditions as an example 1. Consequently, the germinating rate was 94%. 
Moreover, the growth situation was good. These evaluation result was indicated to Table 3. 
[0053] [Example 5] The 43-% of the weight sodium methacrylate water solution in an example 1, And it 
replaces with the methoxy polyethylene-glycol methacrylate whose number of average addition mols of 
ethyleneoxide is nine mols. The methoxy polyethylene-glycol methacrylate a 43-% of the weight 
acrylic-acid sodium water solution and whose number of average addition mols of ethyleneoxide are 23 
mols is used. And the acrylic-acid component in an acrylic-acid sodium water solution, Except having 
taught both so that a mole ratio with methoxy polyethylene-glycol methacrylate might be set to 80:20, 
reaction and actuation were performed under the same conditions as an example 1, and the sodium salt 
of a bridge formation copolymer was obtained. Subsequently, the same actuation as an example 2 was 
performed, and the calcium salt of a bridge formation copolymer was obtained. The obtained bridge 
formation copolymer (calcium salt), i.e., the liquid absorption scale factor of the water retention material 
for plantation arts, was 18.8 g/g. With the main conditions at the time of manufacture of the water 
retention material for plantation arts, the liquid absorption scale factor was indicated to Table 1 . 
[0054] Next, the engine performance of the above-mentioned water retention material for plantation arts 
was evaluated under the same conditions as an example 1. Consequently, the germinating rate was 96%. 
Moreover, the growth situation was good. These evaluation result was indicated to Table 3. 
[0055] [Example 6] It replaced with the methoxy polyethylene-glycol methacrylate in an example 1 
whose number of average addition mols of ethyleneoxide is nine mols, and using the butoxy 
polyethylene-glycol methacrylate whose number of average addition mols of ethyleneoxide is 50 mols, 
except having taught both so that the mole ratio of the methacrylic-acid component in a sodium 
methacrylate water solution and butoxy polyethylene-glycol methacrylate might be set to 80:20, reaction 
and actuation were performed under the same conditions as an example 1, and the sodium salt of a 
bridge formation copolymer was obtained. Subsequently, the same actuation as an example 2 was 
performed, and the calcium salt of a bridge formation copolymer was obtained. The obtained bridge 
formation copolymer (calcium salt), i.e., the liquid absorption scale factor of the water retention material 
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for plantation arts, was 14.1 g/g. With the main conditions at the time of manufacture of the water 
retention material for plantation arts, the liquid absorption scale factor was indicated to Table 1 . 
[0056] Next, the engine performance of the above-mentioned water retention material for plantation arts 
was evaluated under the same conditions as an example 1. Consequently, the germinating rate was 96%. 
Moreover, the growth situation was good. These evaluation result was indicated to Table 3. 
[0057] [Example 7] 35-% of the weight methacrylic-acid magnesium water solution which is the 
alkaline-earth-metal salt of an anionic monomer at the same reactor as an example 1 The 203 sections, 
methoxy polyethylene-glycol methacrylate The 169 sections, the ion-exchange-water 23.2 section, and 
the polyethylene-glycol diacrylate 0.41 section were taught, and it considered as reaction mixture. The 
number of average addition mols of the ethyleneoxide in the above-mentioned methoxy polyethylene- 
glycol methacrylate is nine mols. Moreover, the number of average addition mols of the ethyleneoxide 
in polyethylene-glycol diacrylate is eight mols. 

[0058] That is, both were taught so that the concentration of the methacrylic-acid component in a 
methacrylic-acid magnesium water solution and the monomer component in reaction mixture while 
making it a mole ratio with methoxy polyethylene-glycol methacrylate set to 67:33 might become 60 % 
of the weight. Moreover, polyethylene-glycol diacrylate was taught so that the rate to the above- 
mentioned monomer component might become 0.12-mol %. In addition, since magnesium is a divalent 
metal, per mol and two mols of methacrylic-acid components will be contained in the above-mentioned 
methacrylic-acid magnesium. 

[0059] Next, while blowing nitrogen gas into the above-mentioned reaction mixture and driving out 
dissolved oxygen, nitrogen inert gas replacement of the system of reaction was carried out. Then, 10 % 
of the weight after carrying out the temperature up of the temperature of reaction mixture to 40 degrees 
C using a water bath The 2 and 2-azobis (2-amidinopropane) hydrochloride water-solution 4.44 section 
was added. And stirring was stopped after stirring and mixing this reaction mixture. Then, the 
polymerization reaction was started immediately. The 2 and 2'-azobis (2-amidinopropane) hydrochloride 
was added so that the rate to a monomer component might become 0.15-mol %. 
[0060] In the above-mentioned polymerization reaction, 38 minutes after starting the reaction, the 
temperature of reaction mixture became 93 degrees C, and reached the peak. In the meantime, the 
temperature up of the temperature of a water bath was suitably carried out so that it might become 
almost equal to the temperature of reaction mixture. After the temperature of reaction mixture reached 
the peak, the temperature of a water bath was maintained at 80 degrees C, and this reaction mixture was 
riped for 30 minutes. The obtained water gel polymer was taken out after reaction termination, and it 
cracked in the shape of a particle. 

[0061] The cracked water gel polymer was dried at the bottom of a nitrogen air current, and 150 degree 
C for 1 hour using the hot blast circulation type dryer. Subsequently, it filtered, after mixing the ion- 
exchange-water 3000 section in this dry matter 1 section and stirring for 1 hour. After carrying out 
reduced pressure drying of the obtained filtration residue (water gel), the dry matter was ground using 
the table-top-type grinder. This obtained the magnesium salt of a powder-like bridge formation 
copolymer. The obtained bridge formation copolymer (magnesium salt), i.e., the liquid absorption scale 
factor of the water retention material for plantation arts, was 18.9 g/g. With the main conditions at the 
time of manufacture of the water retention material for plantation arts, the liquid absorption scale factor 
was indicated to Table 1 . 

[0062] Next, the engine performance of the above-mentioned water retention material for plantation arts 
was evaluated under the same conditions as an example 1. Consequently, the germinating rate was 86%. 
Moreover, the growth situation was good. These evaluation result was indicated to Table 3. 
[0063] [Example 8] 10-% of the weight methacrylic-acid calcium water solution which is the alkaline- 
earth-metal salt of an anionic monomer at the same reactor as an example 1 The 313 sections, the 
methoxy polyethylene-glycol methacrylate 68.7 section, the ion-exchange-water 16.9 section, and the 
polyethylene-glycol diacrylate 0.17 section were taught, and it considered as reaction mixture. The 
number of average addition mols of the ethyleneoxide in the above-mentioned methoxy polyethylene- 
glycol methacrylate is nine mols. Moreover, the number of average addition mols of the ethyleneoxide 
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in polyethylene-glycol diacrylate is eight mols. 

[0064] That is, both were taught so that the concentration of the methacrylic-acid component in a 
methacrylic-acid calcium water solution and the monomer component in reaction mixture while making 
it a mole ratio with methoxy polyethylene-glycol methacrylate set to 67:33 might become 25 % of the 
weight. Moreover, polyethylene-glycol diacrylate was taught so that the rate to the above-mentioned 
monomer component might become 0.12-mol %. In addition, since calcium is a divalent metal, per mol 
and two mols of methacrylic-acid components will be contained in the above-mentioned methacrylic- 
acid calcium. 

[0065] Next, while blowing nitrogen gas into the above-mentioned reaction mixture and driving out 
dissolved oxygen, nitrogen inert gas replacement of the system of reaction was carried out. Then, 10 % 
of the weight after carrying out the temperature up of the temperature of reaction mixture to 50 degrees 
C using a water bath The 2 and 2 f -azobis (2-amidinopropane) hydrochloride water- solution 1.21 section 
was added. And stirring was stopped after stirring and mixing this reaction mixture. Then, the 
polymerization reaction was started immediately. The 2 and 2'-azobis (2-amidinopropane) hydrochloride 
was added so that the rate to a monomer component might become 0.15-mol %. 
[0066] In the above-mentioned polymerization reaction, 60 minutes after starting the reaction, the 
temperature of reaction mixture became 58 degrees C, and reached the peak. In the meantime, the 
temperature up of the temperature of a water bath was suitably carried out so that it might become 
almost equal to the temperature of reaction mixture. After the temperature of reaction mixture reached 
the peak, the temperature up of the temperature of a water bath was carried out to 80 degrees C, and this 
reaction mixture was riped for 60 minutes. The obtained water gel polymer was taken out after reaction 
termination, and it cracked in the shape of a particle. 

[0067] The cracked water gel polymer was dried at the bottom of a nitrogen air current, and 150 degree 
C for 1 hour using the hot blast circulation type dryer. Subsequently, it filtered, after mixing the ion- 
exchange- water 3000 section in this dry matter 1 section and stirring for 1 hour. After carrying out 
reduced pressure drying of the obtained filtration residue (water gel), the dry matter was ground using 
the table-top-type grinder. This obtained the calcium salt of a powder-like bridge formation copolymer. 
The obtained bridge formation copolymer (calcium salt), i.e., the liquid absorption scale factor of the 
water retention material for plantation arts, was 63.0 g/g. With the main conditions at the time of 
manufacture of the water retention material for plantation arts, the liquid absorption scale factor was 
indicated to Table 1. 

[0068] Next, the engine performance of the above-mentioned water retention material for plantation arts 
was evaluated under the same conditions as an example 1. Consequently, the germinating rate was 98%. 
Moreover, the growth situation was good. These evaluation result was indicated to Table 3. 
[0069] [Example 1 of a comparison] The same reaction and actuation as an example 1 were performed 
first, and the sodium salt of a bridge formation copolymer was obtained. Subsequently, it filtered, after 
mixing the ion-exchange-water 3000 section in this bridge formation copolymer 1 section and stirring 
for 1 hour. After carrying out reduced pressure drying of the obtained filtration residue (water gel), the 
dry matter was ground using the table-top-type grinder. This obtained the sodium salt of a powder-like 
bridge formation copolymer, i.e., the water retention material for plantation arts for a comparison. The 
liquid absorption scale factor of the obtained water retention material for plantation arts for a 
comparison was 22.6 g/g. With the main conditions at the time of manufacture of the water retention 
material for plantation arts for a comparison, the liquid absorption scale factor was indicated to Table 2. 
[0070] Next, the engine performance of the water retention material for plantation arts for the above- 
mentioned comparison was evaluated under the same conditions as an example 1. Consequently, the 
germinating rate was 66%. Moreover, the growth situation is poor and the radish withered and died. 
These evaluation result was indicated to Table 3. 

[0071] [Example 2 of a comparison] It filtered, after mixing the ion-exchange-water 3000 section in the 
acrylic-acid sodium-acrylamide cross-linked-polymer 1 commercial section and stirring for 1 hour. The 
mole ratio of the acrylic-acid component in the above-mentioned cross linked polymer and acrylamide 



was 30:70. 
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[0072] After carrying out reduced pressure drying of the obtained filtration residue (water gel), the dry 
matter was ground using the table-top-type grinder. This obtained the sodium salt of a powder-like 
bridge formation copolymer (cross linked polymer), i.e., the water retention material for plantation arts 
for a comparison. The liquid absorption scale factor of the obtained water retention material for 
plantation arts for a comparison was 25.3 g/g. The liquid absorption scale factor etc. was indicated to 
Table 2. 

[0073] Next, the engine performance of the water retention material for plantation arts for the above- 
mentioned comparison was evaluated under the same conditions as an example 1. Consequently, the 
germinating rate was 58%. Moreover, the growth situation is poor and the radish withered and died. 
These evaluation result was indicated to Table 3. 

[0074] [Example 3 of a comparison] It filtered, after mixing the ion-exchange-water 3000 section in the 
acrylic-acid sodium cross-linked-polymer 1 commercial section and stirring for 1 hour. After carrying 
out reduced pressure drying of the obtained filtration residue (water gel), the dry matter was ground 
using the table-top-type grinder. This obtained the sodium salt of a powder-like polymer, i.e., the water 
retention material for plantation arts for a comparison. Liquid absorption scale factor of the obtained 
water retention material for plantation arts for a comparison It was 3.8 g/g. The liquid absorption scale 
factor etc. was indicated to Table 2. 

[0075] Next, the engine performance of the water retention material for plantation arts for the above- 
mentioned comparison was evaluated under the same conditions as an example 1. Consequently, the 
germinating rate was 54%. Moreover, the growth situation is poor and the radish withered and died. 
These evaluation result was indicated to Table 3. 

[0076] [Example 4 of a comparison] To the same reactor as an example 1, it is a 40-% of the weight 
acrylic-acid magnesium water solution. The 100.2 sections, 40-% of the weight acrylamide water 
solution As the 199.8 sections, the ion-exchange-water 73.8 section, and a cross linking agent The 1.5-% 
of the weight N and N-methylenebis acrylamide water-solution 16.5 section was taught, and it 
considered as reaction mixture. That is, both were taught so that the concentration of the sum total of the 
above-mentioned acrylic-acid component and acrylamide in reaction mixture, i.e., the concentration of a 
monomer component, might become 30 % of the weight, while making it the mole ratio of the acrylic- 
acid component in an acrylic-acid magnesium water solution and acrylamide set to 30:70. Moreover, the 
rate to the above-mentioned monomer component N and N-methylenebis acrylamide It taught so that it 
might become 0.1 -mol %. 

[0077] Next, while blowing nitrogen gas into the above-mentioned reaction mixture and driving out 
dissolved oxygen, nitrogen inert gas replacement of the system of reaction was carried out. Then, after 
carrying out the temperature up of the temperature of reaction mixture to 20 degrees C using a water 
bath, the 10-% of the weight sodium persulfate water-solution 4.88 as a polymerization initiator section 
and the 1-% of the weight sodium L-ascorbate water-solution 4.81 section were added. And stirring was 
stopped after stirring and mixing this reaction mixture. Then, the polymerization reaction was started 
immediately. Sodium persulfate was added so that the rate to a monomer component might become 
0.15-mol %. Moreover, sodium L-ascorbate was added so that the rate to a monomer component might 
become 0.02-mol %. 

[0078] In the above-mentioned polymerization reaction, 3 minutes after starting a reaction, the 
temperature of reaction mixture It became 108 degrees C and the peak was reached. In the meantime, 
the temperature up of the temperature of a water bath was suitably carried out so that it might become 
almost equal to the temperature of reaction mixture, until it became 90 degrees C. After the temperature 
of reaction mixture reached the peak, the temperature of a water bath was maintained at 80 degrees C, 
and this reaction mixture was riped for 30 minutes. The obtained water gel polymer was taken out after 
reaction termination, and it cracked in the shape of a particle. 

[0079] The cracked water gel polymer was dried at the bottom of a nitrogen air current, and 150 degree 
C for 1 hour using the hot blast circulation type dryer. Subsequently, it filtered, after mixing the ion- 
exchange-water 3000 section in this dry matter 1 section and stirring for I hour. After carrying out 
reduced pressure drying of the obtained filtration residue (water gel), the dry matter was ground using 
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the table-top-type grinder. This obtained the magnesium salt of a powder-like bridge formation 
copolymer, i.e., the water retention material for plantation arts for a comparison. The liquid absorption 
scale factor of the obtained water retention material for plantation arts for a comparison was 19.2 g/g. 
With the main conditions at the time of manufacture of the water retention material for plantation arts 
for a comparison, the liquid absorption scale factor was indicated to Table 2. 
[0080] Next, the engine performance of the water retention material for plantation arts for the above- 
mentioned comparison was evaluated under the same conditions as an example 1. Consequently, the 
germinating rate was 82%. Moreover, the growth situation is poor and the radish withered and died. 
These evaluation result was indicated to Table 3. 
[0081] 
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[0084] It turns out that the water retention material for plantation arts concerning this example has a 
high liquid absorption scale factor, therefore it excels in water retention, and excels in the compatibility 
over a vegetable root so that clearly from Table 1 and 3. On the other hand, although the water retention 
material for plantation arts for a comparison concerning the examples 1, 2, and 4 of a comparison has a 
high liquid absorption scale factor and it excels in water retention so that clearly from Table 2 and 3, it 
turns out that it is inferior to the compatibility over a vegetable root, and a sprout, rooting, growth, etc. 
are checked. Moreover, while the water retention material for plantation arts for a comparison 
concerning the example 3 of a comparison has a low liquid absorption scale factor and it is inferior to 
water retention in it, it turns out that it is inferior also to the compatibility over a vegetable root. 
[0085] 

[Effect of the Invention] The water retention material for plantation arts of this invention according to 
claim 1 is an anionic monomer and a general formula (1) as mentioned above. 
[0086] 
[Formula 3] 

R 0 

CH 2 =C-C— (X) Y (1) 

D 

[0087] (R expresses a hydrogen atom or a methyl group among a formula, and X expresses the oxy- 
alkylene group of the carbon numbers 2-4 whose mole fractions of the oxyethylene radical to all oxy- 
alkylene groups are more than 50 mol %.) Y expresses the alkoxy group of carbon numbers 1-5, a 
phenoxy group, or the oxy-alkylphenyl radical that has 1-3 alkyl groups of carbon numbers 1-9 as a 
substituent. n - an average — the integer of 3-100 -- expressing ~ it is a configuration containing the 
alkaline-earth-metal salt of the bridge formation copolymer led from the monomer component 
containing the nonionic monomer expressed. Moreover, the water retention material for plantation arts 
of this invention according to claim 2 is the configuration that alkaline earth metal is calcium, as 
mentioned above. 

[0088] The effectiveness that the water retention material for plantation arts which whose liquid 
absorption scale factor was high, was excellent in water retention by this, and was excellent in the 
compatibility over a vegetable root can be offered is done so. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to the water retention material for plantation arts offered 
suitable for environmental preservation, such as tree planting of a desert and prevention of 
desertification of soil, or a kitchen garden. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] Conventionally, the water retention material which consists of anion mold 
polymers, such as the Nonion mold polymers, such as an acrylamide system polymer, or an acrylic-acid 
system polymer, is known. However, although the Nonion mold polymer has high compatibility to a 
vegetable root, it has the fault that a liquid absorption scale factor is low and inferior to water retention. 
Moreover, although an anion mold polymer has a high liquid absorption scale factor and being excelled 
in water retention, since the bad influence of it being inferior to the compatibility over a vegetable root, 
and checking a sprout, rooting, growth, etc. is done, it has the fault that vegetation tends to wither. For 
this reason, the above-mentioned water retention material is unsuitable although offered as water 
retention material for plantation arts. 

[0003] Then, the water retention material for plantation arts which consists of a bridge formation 
copolymer led from the monomer component containing an anionic monomer and a nonionic monomer 
is proposed (JP,3-8736,B, JP,3- 149288, A). 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] The water retention material for plantation arts of this invention according to 
claim 1 is an anionic monomer and a general formula (1) as mentioned above. 
[0086] 
[Formula 3^ 

CH 2 =C-C— (X) Y (1) 

[0087] (R expresses a hydrogen atom or a methyl group among a formula, and X expresses the oxy- 
alkylene group of the carbon numbers 2-4 whose mole fractions of the oxyethylene radical to all oxy- 
alkylene groups are more than 50 mol %.) Y expresses the alkoxy group of carbon numbers 1-5, a 
phenoxy group, or the oxy-alkylphenyl radical that has 1-3 alkyl groups of carbon numbers 1-9 as a 
substituent. n -- an average — the integer of 3-100 — expressing — it is a configuration containing the 
alkaline-earth-metal salt of the bridge formation copolymer led from the monomer component 
containing the nonionic monomer expressed. Moreover, the water retention material for plantation arts 
of this invention according to claim 2 is the configuration that alkaline earth metal is calcium, as 
mentioned above. 

[0088] The effectiveness that the water retention material for plantation arts which whose liquid 
absorption scale factor was high, was excellent in water retention by this, and was excellent in the 
compatibility over a vegetable root can be offered is done so. 
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3. In the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, also in the above-mentioned conventional water 
retention material for plantation arts, it is hard to say that the balance of water retention and the 
compatibility over a vegetable root is inadequate, and it has the engine performance with which are 
satisfied of both. Therefore, it is anxious for the water retention material for plantation arts which was 
excellent in water retention and was excellent in the compatibility over a vegetable root. 
[0005] It is in offering the water retention material for plantation arts which this invention was made in 
view of the above-mentioned conventional trouble, and excelled [ purpose / the ] in water retention, and 
was excellent in the compatibility over a vegetable root. 
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MEANS 



[Means for Solving the Problem] As a result of inquiring wholeheartedly that the above-mentioned 
purpose should be attained, the water retention material for plantation arts containing the alkaline-earth- 
metal salt of the bridge formation copolymer led from the monomer component containing an anionic 
monomer and the nonionic monomer of specific structure has a high liquid absorption scale factor, 
therefore an invention-in-this-application person etc. excels [ material ] in water retention, moreover 
finds out having high compatibility to a vegetable root, and came to complete this invention. 
[0007] That is, the water retention material for plantation arts of invention according to claim 1 is an 
anionic monomer and a general formula (1), in order to solve the above-mentioned technical problem. 
[0008] 
[Formula Z| 

CH 2 =C-C— (X) Y (1) 

n 

[0009] (R expresses a hydrogen atom or a methyl group among a formula, and X expresses the oxy- 
alkylene group of the carbon numbers 2-4 whose mole fractions of the oxyethylene radical to all oxy- 
alkylene groups are more than 50 mol %.) Y expresses the alkoxy group of carbon numbers 1-5, a 
phenoxy group, or the oxy-alkylphenyl radical that has 1-3 alkyl groups of carbon numbers 1-9 as a 
substituent. n - an average - the integer of 3-100 - expressing - it is characterized by including the 
alkaline-earth-metal salt of the bridge formation copolymer led from the monomer component 
containing the nonionic monomer expressed. 

[0010] The water retention material for plantation arts of invention according to claim 2 is characterized 
by alkaline earth metal being calcium in the water retention material for plantation arts according to 
claim 1, in order to solve the above-mentioned technical problem. 

[001 1] According to the above-mentioned configuration, the water retention material for plantation arts 
contains the alkaline-earth-metal salt of the bridge formation copolymer led from the monomer 
component containing an anionic monomer and the nonionic monomer of specific structure. The water 
retention material for plantation arts which whose liquid absorption scale factor was high, was excellent 
in water retention by this, and was excellent in the compatibility over a vegetable root can be offered. 
[0012] This invention is explained in detail below. The water retention material for plantation arts 
concerning this invention contains the alkaline-earth-metal salt of the bridge formation copolymer led 
from the monomer component containing an anionic monomer and the nonionic monomer of specific 
structure. The above-mentioned alkaline earth metal has magnesium and more desirable calcium, and 
especially its calcium is desirable. In addition, the above-mentioned monomer component may contain 
other monomers other than an anionic monomer and a nonionic monomer within limits which do not 
spoil the engine performance as water retention material for plantation arts. 

[0013] The above-mentioned anionic monomer is not especially limited like the after-mentioned that 
what is necessary is just the monomer which can form alkaline earth metal and a salt. As an anionic 
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monomer, specifically For example, an acrylic acid (meta), Partial saturation monocarboxylic acid 
system monomers and these alkali-metal salts, such as a crotonic acid; A maleic acid, Partial saturation 
dicarboxylic acid system monomers and these alkali-metal salts, such as a fumaric acid, an itaconic acid, 
and a citraconic acid; A vinyl sulfonic acid, An allyl compound sulfonic acid, a metallyl sulfonic acid, a 
styrene sulfonic acid, 2-acrylamide - isobutane sulfonic acid, Sulfoethyl (meta) acrylate, sulfopropyl 
(meta) acrylate, Partial saturation sulfonic-acid system monomers and these alkali-metal salts, such as 2- 
hydroxy sulfopropyl (meta) acrylate; (meta) Acrylamide methane phosphonic acid, 2-(meta) acrylamide 
Partial saturation phosphonic acid system monomers, these alkaline-earth-metal salts, etc., such as - 
isobutane phosphonic acid, are mentioned. These anionic monomer may be used independently, and 
may mix two or more kinds suitably, and may be used. Partial saturation monocarboxylic acid system 
monomers and these alkaline-earth-metal salts are more desirable among the monomers of the above- 
mentioned instantiation, acrylic acids (meta) and these alkaline-earth-metal salts are still more desirable, 
and a methacrylic acid and especially its alkaline-earth-metal salt are desirable. In addition, an anionic 
monomer has the function which gives moderate gel strength to this water retention material for 
plantation arts while raising the liquid absorption scale factor of the water retention material for 
plantation arts obtained. And by having moderate gel strength, the water retention material for plantation 
arts is swollen in soil, forms an opening, and gives permeability to this soil. 
[0014] As a nonionic monomer expressed with said general formula (1) Specifically For example, 
methoxy polyethylene-glycol monochrome (meta) acrylate, Ethoxy polyethylene-glycol monochrome 
(meta) acrylate, butoxy polyethylene-glycol monochrome (meta) acrylate, Methoxy polyethylene-glycol 
polypropylene-glycol monochrome (meta) acrylate, Methoxy polyethylene-glycol polybutylene glycol 
monochrome (meta) acrylate, Ethoxy polyethylene-glycol polypropylene-glycol monochrome (meta) 
acrylate, Ethoxy polyethylene-glycol polybutylene glycol monochrome (meta) acrylate, Acrylic ester 
(meta) system monomers, such as phenoxy polyethylene-glycol monochrome (meta) acrylate and 
benzyloxy polyethylene-glycol monochrome (meta) acrylate, are mentioned. These nonionic monomer 
may be used independently, and may mix two or more kinds suitably, and may be used. Methoxy 
polyethylene-glycol methacrylate is more desirable among the monomers of the above-mentioned 
instantiation. Moreover, when using methoxy polyethylene-glycol methacrylate as a nonionic monomer, 
the number of average addition mols of ethyleneoxide has desirable within the limits of five mols - 50 
mols. That is, when Y is a methoxy group, within the limits of n of 5-50 is desirable [ X in a general 
formula (1) is an oxyethylene radical, and R is a methyl group, and ]. In addition, the polyoxyalkylene 
chain in a nonionic monomer has the function which raises the compatibility over the root of the 
vegetation of the water retention material for plantation arts obtained, the salt atmosphere of this water 
retention material for plantation arts, etc. 

[0015] Although especially the rate of the anionic monomer in the above-mentioned the ratio of an 
anionic monomer and a nonionic monomer, i.e., bridge formation copolymer component, is not limited, 
5 % of the weight - 95% of the weight of its within the limits is more desirable, and 10 % of the weight - 
70% of the weight of its within the limits is still more desirable. When there are few rates of an anionic 
monomer than 5 % of the weight, the liquid absorption scale factor of the alkaline-earth-metal salt of a 
bridge formation copolymer becomes low. The gel strength of the water retention material for plantation 
arts obtained falls, and it becomes impossible moreover, to give permeability to soil. When there are 
more rates of an anionic monomer than 95 % of the weight, there is an inclination for the leached moiety 
(meltable component) in the bridge formation copolymer obtained to increase. Moreover, the 
compatibility over the root of the vegetation of the water retention material for plantation arts obtained 
and the salt atmosphere of this water retention material for plantation arts fall. Therefore, there is a 
possibility that the water retention material for plantation arts equipped with the physical properties for 
which it asks may not be obtained. 

[0016] The approach of manufacturing the alkaline-earth-metal salt of a bridge formation copolymer 
After making for example, not the thing limited especially but ** anionic monomer, and chlorides, such 
as a calcium chloride and a magnesium chloride, react and forming the alkaline-earth-metal salt of an 
anionic monomer, The approach and ** anionic monomer to which copolymerization of the nonionic 
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monomer is added and carried out, The approach and ** anionic monomer to which copolymerization of 
the nonionic monomer is added and carried out after making hydroxides, such as a calcium hydroxide 
and a magnesium hydroxide, react and forming the alkaline-earth-metal salt of an anionic monomer, 
After making carbonates, such as a calcium carbonate and a magnesium carbonate, react and forming 
the alkaline-earth-metal salt of an anionic monomer, After carrying out copolymerization of the 
approach and ** anionic monomer to which copolymerization of the nonionic monomer is added and 
carried out, and the nonionic monomer, After carrying out copolymerization of the approach and ** 
anionic monomer which add the above-mentioned chloride and form an alkaline-earth-metal salt, and 
the nonionic monomer, After carrying out copolymerization of the approach and ** anionic monomer 
which add the above-mentioned hydroxide and form an alkaline-earth-metal salt, and the nonionic 
monomer, various approaches, such as the approach of adding the above-mentioned carbonate and 
forming an alkaline-earth-metal salt, are employable. Moreover, after mixing an anionic monomer, a 
nonionic monomer, and a chloride, an above-mentioned hydroxide or an above-mentioned carbonate, 
copolymerization can be carried out and the alkaline-earth-metal salt of a bridge formation copolymer 
can also be manufactured. The approach of the approach of ** - ** is more desirable among these 
approaches, the approach of the approach of ** - ** is still more desirable, and especially the approach 
of ** is desirable. Moreover, when adopting the approach of the above-mentioned **, especially a 
chloride has a desirable calcium chloride. 

[0017] Furthermore, once forming the alkali-metal salt of a bridge formation copolymer, the alkaline- 
earth-metal salt of a bridge formation copolymer can also be manufactured by permuting this alkali- 
metal salt by the alkaline-earth-metal salt. In this case, molecular weight of a bridge formation 
copolymer can be further enlarged by carrying out copolymerization of the alkali-metal salt of an 
anionic monomer, and the nonionic monomer, and forming the alkali-metal salt of a bridge formation 
copolymer. In addition, sodium of alkali metal is more desirable. 

[0018] Although the alkaline-earth-metal salt of the bridge formation copolymer in the invention in this 
application is not clear about the reason whose leached moiety decreases compared with alkali-metal 
salts, such as sodium salt and potassium salt, it guesses as follows. That is, it is guessed that it is for the 
solubility of a fusibility polymer to fall as a result of constructing a bridge over this fusibility polymer 
two-dimensional or in three dimensions with alkaline earth metal although a leached moiety uses a 
fusibility polymer as a principal component. 

[0019] Well-known various approaches, for example, a solution polymerization method, a suspension- 
polymerization method, an opposition suspension-polymerization method or a casting polymerization 
method, a thin film polymerization method, a spray polymerization method, etc. can be conventionally 
used for a polymerization method. In addition, although especially the stirring approach at the time of 
performing a polymerization reaction is not limited, it is more desirable to stir subdividing the gel bridge 
formation copolymer (it mentioning later) to generate according to this double arm mold kneader's 
shearing force using a double arm mold kneader as stirring equipment. 

[0020] Specifically as a dispersant suitable when adopting an opposition suspension-polymerization 
method, carboxyl group content polymers, such as cellulose ester, such as a sorbitan fatty acid ester, 
sucrose fatty acid ester, a glycerine fatty acid ester, polyglyceryl fatty acid ester, ethyl cellulose, and 
cellulose acetate, cellulose ether, and an alpha olefin-maleic-anhydride copolymer, etc. are mentioned. 
These dispersants may be used independently, and may mix two or more kinds suitably, and may be 
used. In addition, especially the hydrophobic organic solvent offered when adopting an opposition 
suspension-polymerization method is not limited. 

[0021] Although it is not limited, since low-temperature one becomes large, its molecular weight of a 
bridge formation copolymer is comparatively desirable, and since a polymerization reaction completes 
especially reaction temperature, within the limits of 20 degrees C - 100 degree C is still more desirable 
[ reaction temperature ]. In addition, what is necessary is just to set up reaction time suitably according 
to the class (property) of reaction temperature, a monomer component, a polymerization initiator, a 
solvent, etc., etc., combination, the amount used, etc. so that the above-mentioned polymerization 
reaction may be completed. 
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[0022] A polymerization initiator can be used in case copolymerization of the monomer component is 
carried out. Specifically as this polymerization initiator, they are peroxides, such as a hydrogen 
peroxide, benzoyl peroxide, and cumene hydroperoxide.; Azo compounds, such as a 2 and 2 
azobisisobutyronitril, 2, 2'-azobis (2-amidinopropane) hydrochloride; radical generating agents (radical 
polymerization initiator), such as persulfate, such as ammonium persulfate, sodium persulfate, and 
potassium persulfate, etc. are mentioned. These polymerization initiators may be used independently, 
and may mix two or more kinds suitably, and may be used. Furthermore, the redox system initiator 
which comes to combine these radical generating agent and reducing agents, such as a sodium 
hydrogensulfite, and L-ascorbic acid (salt), ferrous salt, may be used. In addition, instead of using a 
polymerization initiator, a radiation, an electron ray, ultraviolet rays, etc. may be irradiated, and a 
polymerization initiator and the exposure of these radiations, an electron ray, ultraviolet rays, etc., etc. 
may be used together. 

[0023] Although especially the amount of the polymerization initiator used is not limited, 0.001 % of the 
weight - 10% of the weight of its within the limits is more desirable to a monomer component, and 0.01 
% of the weight - 1% of the weight of its within the limits is still more desirable. Moreover, although 
especially the amount of the reducing agent used in the case of using a redox system initiator is not 
limited, its within the limits of 0.01-5 is more desirable to a radical generating agent at a weight ratio, 
and its within the limits of 0.05-2 is still more desirable. 

[0024] Moreover, in case copolymerization of the monomer component is carried out, a cross linking 
agent may be used if needed. As this cross linking agent, specifically For example, a divinylbenzene, 
ethylene GURIKORUJI (meta) acrylate, Diethylene GURIKORUJI (meta) acrylate, 
TORIECHIRENGURIKORUJI (meta) acrylate, Propylene GURIKORUJI (meta) acrylate, polyethylene 
GURIKORUJI (meta) acrylate, TORIMECHI roll pro pantry (meta) acrylate, pen TAERISURITORUJI 
(meta) acrylate, Pen TAERISURITORUTORI (meta) acrylate, N, and N-methylenebis (meta) 
acrylamide, An isocyanuric acid triaryl, trimethylol propane diaryl ether, etc., The compound which has 
two or more ethylene system partial saturation radicals in 1 molecule; Ethylene glycol, A diethylene 
glycol, triethylene glycol, a polyethylene glycol, A glycerol, polyglycerin, propylene glycol, a 
polypropylene glycol, Polyvinyl alcohol, pentaerythritol, diethanolamine, Triethanolamine, sorbitol, 
sorbitan, a glucose, mannite, Polyhydric alcohol, such as Manni Tan, cane sugar, and grape sugar; 
Ethylene glycol diglycidyl ether, Polyethylene glycol diglycidyl ether, glycerol diglycidyl ether, 
Propylene glycol diglycidyl ether, polypropylene glycol diglycidyl ether, Neopentyl glycol diglycidyl 
ether, 1, 6-hexanediol diglycidyl ether, The Pori epoxy compounds, such as trimethylol propane 
diglycidyl ether, trimethylolpropane triglycidyl ether, and glycerol triglycidyl ether, etc. are mentioned. 
These cross linking agents may be used independently, and they may be mixed suitably and two or more 
kinds may be used for them. 

[0025] Since the crosslinking density of a bridge formation copolymer is controllable by using a cross 
linking agent, the water retention ability (for example, liquid absorption scale factor etc.) of the water 
retention material for plantation arts can be adjusted. What is necessary is not to limit especially the 
amount of the cross linking agent used, and just to set it up suitably by the class of a monomer 
component or cross linking agent, crosslinking density (that is, water retention ability), gel strength 
which are used for example, for which it asks, etc. specifically, about 0.0005 to 0.02 within the limits 
has [ the amount of the cross linking agent used ] a more desirable mole ratio to a monomer component - 
- within the limits of 0.001-0.01 is still more desirable. In addition, when using polyhydric alcohol as a 
cross linking agent, they are after a polymerization reaction and a bridge formation copolymer. It is 
desirable to heat-treat at 150 degrees C - 250 degree C. Moreover, when using the Pori epoxy compound 
as a cross linking agent, it is desirable after a polymerization reaction to heat-treat a bridge formation 
copolymer at 50 degrees C - 250 degree C. 

[0026] Furthermore, in case copolymerization of the monomer component is carried out, a solvent may 
be used if needed. Specifically as this solvent, aquosity solvents, such as a water; cyclohexane, a 
toluene; methanol, ethanol, an acetone, dimethylformamide, and dimethyl sulfoxide, etc. are mentioned. 
These solvents may be used independently, and may mix two or more kinds suitably, and may be used. 
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Since the bridge formation copolymer with still higher compatibility [ as opposed to the root of safety or 
vegetation in the mixture of water and water, and an aquosity solvent ] etc. among the solvents of the 
above-mentioned instantiation, i.e., the water retention material for plantation arts, can be manufactured 
cheaply, it is more desirable. In addition, although especially the concentration of the monomer 
component in the case of using a solvent is not limited, 20 % of the weight - 80% of the weight of its 
within the limits is more desirable, and 30 % of the weight - 60% of the weight of its within the limits is 
still more desirable. While a polymerization reaction is easily controllable by making concentration of 
the monomer component in the solution containing this monomer component, a polymerization initiator, 
a cross linking agent, etc. into within the limits of the above, the yield of a bridge formation copolymer 
can be raised and this bridge formation copolymer can be obtained economically. 
[0027] After a polymerization reaction, since it is usually obtained by gel, the alkaline-earth-metal salt 
of a bridge formation copolymer dries the alkaline-earth-metal salt of this gel bridge formation 
copolymer, after performing predetermined actuation of washing, a crack, etc. remaining as it is or if 
needed. Although especially drying temperature is not limited, within the limits of 50 degrees C - 180 
degree C being suitable and its within the limits which is 100 degree C to 170 degree C are the optimal. 
Moreover, after a dry matter operates grinding etc. and carries out grain refining, it performs 
classification actuation of sieving etc. if needed. It is suitable that the liquid absorption scale factor (it 
mentions later) to the saturated water solution of slaked lime is within the limits of 10 g/g - 50 g/g 
preferably within the limits of 5 g/g - 70 g/g as a liquid absorption scale factor of the alkaline-earth- 
metal salt of a bridge formation copolymer. When a liquid absorption scale factor is under 5 g/g, there is 
a possibility that water retention may become inadequate. Moreover, when a liquid absorption scale 
factor exceeds 70 g/g, it tends to be inferior to endurance. In addition, especially a configuration, mean 
particle diameter, etc. of the water retention material for plantation arts are not limited. 
[0028] Furthermore, in order to reduce a leached moiety and to raise further the safety of this water 
retention material for plantation arts etc. by decreasing a bridge formation copolymer, i.e., the unreacted 
monomer component which remains to the water retention material for plantation arts, it is desirable to 
use a reducing agent and to process the alkaline-earth-metal salt of a gel bridge formation copolymer or 
its dry matter. Specifically as the above-mentioned reducing agent, a sodium sulfite, potassium sulfite, 
ammonium sulfite, a sodium hydrogensulfite, a potassium hydrogensulfite, hydrogen sulfite ammonium, 
a sodium thiosulfate, potassium thiosulfate, ammonium thiosulfate, L-ascorbic acid, ammonia, 
monoethanolamine, a glucose, etc. are mentioned. These reducing agents may be used independently, 
and may mix two or more kinds suitably, and may be used. A sodium sulfite, a sodium hydrogensulfite, 
and a sodium thiosulfate are more desirable among the reducing agents of the above-mentioned 
instantiation, although especially the amount of the reducing agent used is not limited, specifically, 
about 0.0001 to 0.02 within the limits has a more desirable mole ratio to the used monomer component - 
- within the limits of 0.001-0.01 is still more desirable. 

[0029] As for the water retention material for plantation arts concerning this invention, it is desirable to 
mix and use it to soil, such as soil, by 0.01 % of the weight - 20% of the weight of within the limits. 
When there is less amount of the water retention material for plantation arts used than 0.01 % of the 
weight, the effectiveness by using this water retention material for plantation arts is hard to be 
discovered. On the other hand, since it hardly changes to the effectiveness acquired by using this water 
retention material for plantation arts within the limits of the above even if it uses the water retention 
material for plantation arts exceeding 20 % of the weight, it is uneconomical. Moreover, since soil will 
hold moisture beyond the need, permeability is spoiled and there is a possibility that vegetation may 
cause the so-called root corrosion. 

[0030] Moreover, you may mix with soil, after mixing with soil as it is and making water and liquid 
fertilizer absorb, in case the water retention material for plantation arts is used. Or this mixture may be 
mixed with soil after mixing inorganic [, such as soil, and sand, a compost, ] or organic fine particles, 
and the water retention material for plantation arts. In addition, the approach which especially the mixed 
approach of the water retention material for plantation arts to soil is not limited, and sprinkles the water 
retention material for plantation arts in soil at homogeneity; after sprinkling the water retention material 
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for plantation arts in soil, the approach of cultivating soil and mixing etc. is employable. 
[0031] The water retention material for plantation arts concerning this invention is a configuration 
containing the alkaline-earth-metal salt of the bridge formation copolymer led from the monomer 
component which contains an anionic monomer and the nonionic monomer expressed with said general 
formula (1) as mentioned above. Moreover, the water retention material for plantation arts is the 
configuration that alkaline earth metal is calcium, as mentioned above. 

[0032] The water retention material for plantation arts which whose liquid absorption scale factor was 
high, was excellent in water retention by this, and was excellent in the compatibility over a vegetable 
root can be offered. The water retention material for plantation arts can supply the moisture to a root 
smoothly, and, moreover, checks neither a sprout, nor rooting, growth, etc. Moreover, the water 
retention material for plantation arts is excellent also in the liquid retaining ability of liquid fertilizer. 
Furthermore, the water retention material for plantation arts concerning this invention can maintain a 
high liquid absorption scale factor, when the content of a salt blended and uses it for comparatively high 
soil, and it shows the water retention ability moreover stabilized with time. This water retention material 
for plantation arts is offered suitable for environmental preservation, such as tree planting of a desert and 
prevention of desertification of soil, etc. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EXAMPLE 



[Example] Hereafter, although an example and the example of a comparison explain this invention to a 
detail farther, this invention is not limited at all by these. In addition, the liquid absorption scale factor 
of a bridge formation copolymer was measured by the following approaches. Moreover, the "section" 
given in an example and the example of a comparison shows the "weight section." 
[0034] (a) Liquid absorption scale-factor point ** of a bridge formation copolymer and the saturated 
water solution of slaked lime were prepared. Namely, ion exchange water It stirred for 3 hours, after 
adding the slaked-lime 10 section in the 100 sections and adjusting solution temperature at 20 degrees C. 
Next, it is a filter paper (No.2) about this water solution, maintaining solution temperature at 20 degrees 
C. It used and filtered. This prepared the saturated water solution of slaked lime. In addition, this 
saturated water solution was saved at 20 degrees C. 

[0035] Next, about lg of bridge formation copolymers was put into the tea bag type bag at homogeneity, 
and it was immersed into the above-mentioned saturated water solution. Weight Wl of a tea bag type 
bag after pulling up a tea bag type bag after 24-hour standing at 20 degrees C and performing a fixed 
time amount ridge (g) It measured. Moreover, same actuation is performed without using a bridge 
formation copolymer, and it is the weight W0 of the tea bag type bag at that time (g). It measured, these 
weight Wl and W0 from — the weight (g) of a degree type, and a liquid absorption scale-factor (g/g) = 
(weight Wl(g)-weight W0 (g)) / bridge formation copolymer - following ~ liquid absorption scale 
factor (g/g) It computed. [ and ] In addition, this liquid absorption scale factor is a balanced value. 
[0036] [Example 1] Content volume equipped with a thermometer, nitrogen gas entrainment tubing, and 
an agitator To the 600ml reactor made from plastics, it is a 43-% of the weight sodium methacrylate 
water solution as an anionic monomer. The 178.0 sections, methoxy polyethylene-glycol methacrylate 
as a nonionic monomer The 163.4 sections, the ion-exchange-water 53.9 section as a solvent, and the 
polyethylene-glycol diacrylate 0.25 section as a cross linking agent were taught, and it considered as 
reaction mixture. The number of average addition mols of the ethyleneoxide in the above-mentioned 
methoxy polyethylene-glycol methacrylate is nine mols. Moreover, the number of average addition mols 
of the ethyleneoxide in polyethylene-glycol diacrylate is eight mols. 

[0037] That is, both were taught so that the concentration of the sum total of the above-mentioned 
methacrylic-acid component and methoxy polyethylene-glycol methacrylate in reaction mixture, i.e., the 
concentration of a monomer component, might become 60 % of the weight, while making it the mole 
ratio of the methacrylic-acid component in a sodium methacrylate water solution and methoxy 
polyethylene-glycol methacrylate set to 67:33. Moreover, polyethylene-glycol diacrylate was taught so 
that the rate to the above-mentioned monomer component might become 0.05-mol %. 
[0038] Next, while blowing nitrogen gas into the above-mentioned reaction mixture and driving out 
dissolved oxygen, nitrogen inert gas replacement of the system of reaction was carried out. Then, 10 % 
of the weight as a polymerization initiator after carrying out the temperature up of the temperature of 
reaction mixture to 40 degrees C using a water bath 2 and 2'-azobis (2-amidinopropane) hydrochloride 
(Wako Pure Chem Industries make; trade name V-50) water solution The 4.3 sections were added. And 
stirring was stopped after stirring and mixing this reaction mixture. Then, the polymerization reaction 
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was started immediately. The 2 and 2'-azobis (2-amidinopropane) hydrochloride was added so that the 
rate to a monomer component might become 0.15-mol %. 

[0039] Since a reaction is started in the above-mentioned polymerization reaction The temperature of 
reaction mixture became 88 degrees C after 107 minutes, and the peak was reached. In the meantime, 
the temperature up of the temperature of a water bath was suitably carried out so that it might become 
almost equal to the temperature of reaction mixture. After the temperature of reaction mixture reached 
the peak, the temperature of a water bath was maintained at 80 degrees C, and this reaction mixture was 
riped for 60 minutes. The obtained water gel polymer was taken out after reaction termination, and it 
cracked in the shape of a particle. 

[0040] After drying the cracked water gel polymer at the bottom of a nitrogen air current, and 1 50 
degree C for 1 hour using a hot blast circulation type dryer, the dry matter was ground using the table- 
top-type grinder, and the sodium salt of a bridge formation copolymer was obtained. The liquid 
absorption scale factor of the obtained bridge formation copolymer (sodium salt) was measured by the 
above-mentioned approach. Consequently, the liquid absorption scale factor was 20.9 g/g. Moreover, 
this bridge formation copolymer had the anionic functional group of perg and 2.95 millimol 
(equivalent). 

[0041] Next, the sodium salt of the above-mentioned bridge formation copolymer was permuted by 
magnesium salt (alkaline-earth-metal salt). Namely, anhydrous salt-ized magnesium After adding the 
water solution which comes to dissolve 0.28 lg (2.95 millimol) in lOg of ion exchange water to lg of 
these bridge formation copolymers, it put at 50 degrees C for 1 hour. This obtained water gel 
Subsequently, it filtered, after having mixed ion exchange water so that the whole quantity might 
become this water gel with lOOOg, and stirring for 1 hour (the 1st time). 

[0042] It filtered, after having filtered (the 2nd time), having mixed ion exchange water so that the 
whole quantity might be further set to lOOOg at this filtration residue after having mixed ion exchange 
water so that the whole quantity might become the obtained filtration residue (water gel) with lOOOg, 
and stirring for 1 hour, and stirring for 1 hour (the 3rd time). Subsequently, after carrying out reduced 
pressure drying of the filtration residue (water gel) obtained by the 3rd filtration, the dry matter was 
ground using the table-top-type grinder. This obtained the magnesium salt of a powder-like bridge 
formation copolymer. 

[0043] It is the following that the obtained bridge formation copolymer is permuted by magnesium salt 
from sodium salt, and it was made and checked. That is, in the filtrate obtained by the 1st time and the 
2nd above-mentioned filtration, in total, magnesium ion is 1.48 millimols and sodium ion is 2.97 
millimol ** rare ******. Moreover, sodium ion was not contained in the filtrate obtained by the 3rd 
above-mentioned filtration at a magnesium ion list. Therefore, it turned out that the sodium ion with 
which formation of a salt was presented was eluted in filtrate. Moreover, it turned out that the 
magnesium ion with which formation of a salt was presented is 1 .47 millimols. And it turned out that the 
number of mols of the magnesium ion with which sodium was univalent metal, magnesium was a 
divalent metal, and formation of a salt was presented since the bridge formation copolymer had the 
anionic functional group of 2.95 millimols / g is in agreement with a theoretical value. This checked that 
the bridge formation copolymer was permuted by magnesium salt from sodium salt. 
[0044] The obtained bridge formation copolymer (magnesium salt), i.e., the liquid absorption scale 
factor of the water retention material for plantation arts, was measured by the above-mentioned 
approach. Consequently, the liquid absorption scale factor was 15.9 g/g. With the main conditions at the 
time of manufacture of the water retention material for plantation arts, the liquid absorption scale factor 
was indicated to Table 1 . 

[0045] Next, the engine performance of the above-mentioned water retention material for plantation arts 
was evaluated. Namely, river sand (soil) In the 150 sections, the water retention material 0.15 above- 
mentioned sections for plantation arts and the slaked-lime 5 section were mixed, and this mixture (river 
sand is only called hereafter) was put [ sections ] into the predetermined seedling raising box at 
homogeneity. Subsequently, tap water was dropped until water flowed into the above-mentioned river 
sand out of the seedling raising box (affusion). Then, seeding of 50 grains of seeds (the product made 
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from TOHOKU, Inc.; name-of-article cherry mate) of a radish was carried out to river sand. And this 
seedling raising box was left under predetermined conditions after seeding, applying the diffused light, 
without performing affusion. 

[0046] Consequently, after carrying out seeding, the germinating rate (it is only hereafter described as a 
germinating rate) of the seed in the 3rd day was 88%. Moreover, it was good when viewing estimated 
the growth situation (it is only hereafter described as a growth situation) of the radish in the 10th day, 
after carrying out seeding. In addition, the above-mentioned germinating rate was computed based on a 
degree type and germinating rate (%) =(number of seeds in which seed which budded carried out 
several/seeding) xlOO. These evaluation result was indicated to Table 3. 

[0047] [Example 2] The same reaction and actuation as an example 1 were performed first, and the 
sodium salt of a bridge formation copolymer was obtained. Subsequently, anhydrous salt-ized 
magnesium in an example 1 It replaces with 0.28 lg (2.95 millimol), and is anhydrous salt-ized calcium. 
Except having used 0.327g (2.95 millimol), the same actuation as an example 1 was performed, and the 
calcium salt of a bridge formation copolymer was obtained. The obtained bridge formation copolymer 
(calcium salt), i.e., the liquid absorption scale factor of the water retention material for plantation arts, 
was 21 .0 g/g. With the main conditions at the time of manufacture of the water retention material for 
plantation arts, the liquid absorption scale factor was indicated to Table 1 . 

[0048] Next, the engine performance of the above-mentioned water retention material for plantation arts 
was evaluated under the same conditions as an example 1. Consequently, germinating rate It was 100%. 
Moreover, the growth situation was good. These evaluation result was indicated to Table 3. 
[0049] [Example 3] Except that the charge of the 43-% of the weight sodium methacrylate water 
solution and methoxy polyethylene-glycol methacrylate in an example 1 is changed and it was made for 
the mole ratio of the methacrylic-acid component in a sodium methacrylate water solution and methoxy 
polyethylene-glycol methacrylate to be set to 5:95, reaction and actuation were performed under the 
same conditions as an example 1, and the sodium salt of a bridge formation copolymer was obtained. 
Subsequently, the same actuation as an example 2 was performed, and the calcium salt of a bridge 
formation copolymer was obtained. The obtained bridge formation copolymer (calcium salt), i.e., the 
liquid absorption scale factor of the water retention material for plantation arts, was 17.2 g/g. With the 
main conditions at the time of manufacture of the water retention material for plantation arts, the liquid 
absorption scale factor was indicated to Table 1. 

[0050] Next, the engine performance of the above-mentioned water retention material for plantation arts 
was evaluated under the same conditions as an example 1. Consequently, the germinating rate was 92%. 
Moreover, the growth situation was good. These evaluation result was indicated to Table 3. 
[0051] [Example 4] Except that the charge of the 43-% of the weight sodium methacrylate water 
solution and methoxy polyethylene-glycol methacrylate in an example 1 is changed and it was made for 
the mole ratio of the methacrylic-acid component in a sodium methacrylate water solution and methoxy 
polyethylene-glycol methacrylate to be set to 95:5, reaction and actuation were performed under the 
same conditions as an example 1, and the sodium salt of a bridge formation copolymer was obtained. 
Subsequently, the same actuation as an example 2 was performed, and the calcium salt of a bridge 
formation copolymer was obtained. The obtained bridge formation copolymer (calcium salt), i.e., the 
liquid absorption scale factor of the water retention material for plantation arts, It was 5.4 g/g. With the 
main conditions at the time of manufacture of the water retention material for plantation arts, the liquid 
absorption scale factor was indicated to Table 1 . 

[0052] Next, the engine performance of the above-mentioned water retention material for plantation arts 
was evaluated under the same conditions as an example 1. Consequently, the germinating rate was 94%. 
Moreover, the growth situation was good. These evaluation result was indicated to Table 3. 
[0053] [Example 5] The 43-% of the weight sodium methacrylate water solution in an example 1, And it 
replaces with the methoxy polyethylene-glycol methacrylate whose number of average addition mols of 
ethyleneoxide is nine mols. The methoxy polyethylene-glycol methacrylate a 43-% of the weight 
acrylic-acid sodium water solution and whose number of average addition mols of ethyleneoxide are 23 
mols is used. And the acrylic-acid component in an acrylic-acid sodium water solution, Except having 
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taught both so that a mole ratio with methoxy polyethylene-glycol methacrylate might be set to 80:20, 
reaction and actuation were performed under the same conditions as an example 1 , and the sodium salt 
of a bridge formation copolymer was obtained. Subsequently, the same actuation as an example 2 was 
performed, and the calcium salt of a bridge formation copolymer was obtained. The obtained bridge 
formation copolymer (calcium salt), i.e., the liquid absorption scale factor of the water retention material 
for plantation arts, was 18.8 g/g. With the main conditions at the time of manufacture of the water 
retention material for plantation arts, the liquid absorption scale factor was indicated to Table 1 . 
[0054] Next, the engine performance of the above-mentioned water retention material for plantation arts 
was evaluated under the same conditions as an example 1. Consequently, the germinating rate was 96%. 
Moreover, the growth situation was good. These evaluation result was indicated to Table 3. 
[0055] [Example 6] It replaced with the methoxy polyethylene-glycol methacrylate in an example 1 
whose number of average addition mols of ethyleneoxide is nine mols, and using the butoxy 
polyethylene-glycol methacrylate whose number of average addition mols of ethyleneoxide is 50 mols, 
except having taught both so that the mole ratio of the methacrylic-acid component in a sodium 
methacrylate water solution and butoxy polyethylene-glycol methacrylate might be set to 80:20, reaction 
and actuation were performed under the same conditions as an example 1, and the sodium salt of a 
bridge formation copolymer was obtained. Subsequently, the same actuation as an example 2 was 
performed, and the calcium salt of a bridge formation copolymer was obtained. The obtained bridge 
formation copolymer (calcium salt), i.e., the liquid absorption scale factor of the water retention material 
for plantation arts, was 14.1 g/g. With the main conditions at the time of manufacture of the water 
retention material for plantation arts, the liquid absorption scale factor was indicated to Table 1 . 
[0056] Next, the engine performance of the above-mentioned water retention material for plantation arts 
was evaluated under the same conditions as an example 1. Consequently, the germinating rate was 96%. 
Moreover, the growth situation was good. These evaluation result was indicated to Table 3. 
[0057] [Example 7] 35-% of the weight methacrylic-acid magnesium water solution which is the 
alkaline-earth-metal salt of an anionic monomer at the same reactor as an example 1 The 203 sections, 
methoxy polyethylene-glycol methacrylate The 169 sections, the ion-exchange- water 23.2 section, and 
the polyethylene-glycol diacrylate 0.41 section were taught, and it considered as reaction mixture. The 
number of average addition mols of the ethyleneoxide in the above-mentioned methoxy polyethylene- 
glycol methacrylate is nine mols. Moreover, the number of average addition mols of the ethyleneoxide 
in polyethylene-glycol diacrylate is eight mols. 

[0058] That is, both were taught so that the concentration of the methacrylic-acid component in a 
methacrylic-acid magnesium water solution and the monomer component in reaction mixture while 
making it a mole ratio with methoxy polyethylene-glycol methacrylate set to 67:33 might become 60 % 
of the weight. Moreover, polyethylene-glycol diacrylate was taught so that the rate to the above- 
mentioned monomer component might become 0.12-mol %. In addition, since magnesium is a divalent 
metal, per mol and two mols of methacrylic-acid components will be contained in the above-mentioned 
methacrylic-acid magnesium. 

[0059] Next, while blowing nitrogen gas into the above-mentioned reaction mixture and driving out 
dissolved oxygen, nitrogen inert gas replacement of the system of reaction was carried out. Then, 10 % 
of the weight after carrying out the temperature up of the temperature of reaction mixture to 40 degrees 
C using a water bath The 2 and 2'-azobis (2-amidinopropane) hydrochloride water-solution 4.44 section 
was added. And stirring was stopped after stirring and mixing this reaction mixture. Then, the 
polymerization reaction was started immediately. The 2 and 2 , -azobis (2-amidinopropane) hydrochloride 
was added so that the rate to a monomer component might become 0.15-mol %. 
[0060] In the above-mentioned polymerization reaction, 38 minutes after starting the reaction, the 
temperature of reaction mixture became 93 degrees C, and reached the peak. In the meantime, the 
temperature up of the temperature of a water bath was suitably carried out so that it might become 
almost equal to the temperature of reaction mixture. After the temperature of reaction mixture reached 
the peak, the temperature of a water bath was maintained at 80 degrees C, and this reaction mixture was 
riped for 30 minutes. The obtained water gel polymer was taken out after reaction termination, and it 
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cracked in the shape of a particle. 

[0061] The cracked water gel polymer was dried at the bottom of a nitrogen air current, and 150 degree 
C for 1 hour using the hot blast circulation type dryer. Subsequently, it filtered, after mixing the ion- 
exchange-water 3000 section in this dry matter 1 section and stirring for 1 hour. After carrying out 
reduced pressure drying of the obtained filtration residue (water gel), the dry matter was ground using 
the table-top-type grinder. This obtained the magnesium salt of a powder-like bridge formation 
copolymer. The obtained bridge formation copolymer (magnesium salt), i.e., the liquid absorption scale 
factor of the water retention material for plantation arts, was 18.9 g/g. With the main conditions at the 
time of manufacture of the water retention material for plantation arts, the liquid absorption scale factor 
was indicated to Table 1 . 

[0062] Next, the engine performance of the above-mentioned water retention material for plantation arts 
was evaluated under the same conditions as an example 1. Consequently, the germinating rate was 86%. 
Moreover, the growth situation was good. These evaluation result was indicated to Table 3. 
[0063] [Example 8] 10-% of the weight methacrylic-acid calcium water solution which is the alkaline- 
earth-metal salt of an anionic monomer at the same reactor as an example 1 The 313 sections, the 
methoxy polyethylene-glycol methacrylate 68.7 section, the ion-exchange- water 16.9 section, and the 
polyethylene-glycol diacrylate 0.17 section were taught, and it considered as reaction mixture. The 
number of average addition mols of the ethyleneoxide in the above-mentioned methoxy polyethylene- 
glycol methacrylate is nine mols. Moreover, the number of average addition mols of the ethyleneoxide 
in polyethylene-glycol diacrylate is eight mols. 

[0064] That is, both were taught so that the concentration of the methacrylic-acid component in a 
methacrylic-acid calcium water solution and the monomer component in reaction mixture while making 
it a mole ratio with methoxy polyethylene-glycol methacrylate set to 67:33 might become 25 % of the 
weight. Moreover, polyethylene-glycol diacrylate was taught so that the rate to the above-mentioned 
monomer component might become 0.12-mol %. In addition, since calcium is a divalent metal, per mol 
and two mols of methacrylic-acid components will be contained in the above-mentioned methacrylic- 
acid calcium. 

[0065] Next, while blowing nitrogen gas into the above-mentioned reaction mixture and driving out 
dissolved oxygen, nitrogen inert gas replacement of the system of reaction was carried out. Then, 10 % 
of the weight after carrying out the temperature up of the temperature of reaction mixture to 50 degrees 
C using a water bath The 2 and 2'-azobis (2-amidinopropane) hydrochloride water-solution 1.21 section 
was added. And stirring was stopped after stirring and mixing this reaction mixture. Then, the 
polymerization reaction was started immediately. The 2 and 2*-azobis (2-amidinopropane) hydrochloride 
was added so that the rate to a monomer component might become 0.15-mol %. 
[0066] In the above-mentioned polymerization reaction, 60 minutes after starting the reaction, the 
temperature of reaction mixture became 58 degrees C, and reached the peak. In the meantime, the 
temperature up of the temperature of a water bath was suitably carried out so that it might become 
almost equal to the temperature of reaction mixture. After the temperature of reaction mixture reached 
the peak, the temperature up of the temperature of a water bath was carried out to 80 degrees C, and this 
reaction mixture was riped for 60 minutes. The obtained water gel polymer was taken out after reaction 
termination, and it cracked in the shape of a particle. 

[0067] The cracked water gel polymer was dried at the bottom of a nitrogen air current, and 150 degree 
C for 1 hour using the hot blast circulation type dryer. Subsequently, it filtered, after mixing the ion- 
exchange- water 3000 section in this dry matter 1 section and stirring for 1 hour. After carrying out 
reduced pressure drying of the obtained filtration residue (water gel), the dry matter was ground using 
the table-top-type grinder. Tliis obtained the calcium salt of a powder-like bridge formation copolymer. 
The obtained bridge formation copolymer (calcium salt), i.e., the liquid absorption scale factor of the 
water retention material for plantation arts, was 63.0 g/g. With the main conditions at the time of 
manufacture of the water retention material for plantation arts, the liquid absorption scale factor was 
indicated to Table 1 . 

[0068] Next, the engine performance of the above-mentioned water retention material for plantation arts 
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was evaluated under the same conditions as an example 1. Consequently, the germinating rate was 98%. 
Moreover, the growth situation was good. These evaluation result was indicated to Table 3. 
[0069] [Example 1 of a comparison] The same reaction and actuation as an example 1 were performed 
first, and the sodium salt of a bridge formation copolymer was obtained. Subsequently, it filtered, after 
mixing the ion-exchange-water 3000 section in this bridge formation copolymer 1 section and stirring 
for 1 hour. After carrying out reduced pressure drying of the obtained filtration residue (water gel), the 
dry matter was ground using the table-top-type grinder. This obtained the sodium salt of a powder-like 
bridge formation copolymer, i.e., the water retention material for plantation arts for a comparison. The 
liquid absorption scale factor of the obtained water retention material for plantation arts for a 
comparison was 22.6 g/g. With the main conditions at the time of manufacture of the water retention 
material for plantation arts for a comparison, the liquid absorption scale factor was indicated to Table 2. 
[0070] Next, the engine performance of the water retention material for plantation arts for the above- 
mentioned comparison was evaluated under the same conditions as an example 1. Consequently, the 
germinating rate was 66%. Moreover, the growth situation is poor and the radish withered and died. 
These evaluation result was indicated to Table 3. 

[0071] [Example 2 of a comparison] It filtered, after mixing the ion-exchange-water 3000 section in the 
acrylic-acid sodium-acrylamide cross-linked-polymer 1 commercial section and stirring for 1 hour. The 
mole ratio of the acrylic-acid component in the above-mentioned cross linked polymer and acrylamide 
was 30:70. 

[0072] After carrying out reduced pressure drying of the obtained filtration residue (water gel), the dry 
matter was ground using the table-top-type grinder. This obtained the sodium salt of a powder-like 
bridge formation copolymer (cross linked polymer), i.e., the water retention material for plantation arts 
for a comparison. The liquid absorption scale factor of the obtained water retention material for 
plantation arts for a comparison was 25.3 g/g. The liquid absorption scale factor etc. was indicated to 
Table 2. 

[0073] Next, the engine performance of the water retention material for plantation arts for the above- 
mentioned comparison was evaluated under the same conditions as an example 1 . Consequently, the 
germinating rate was 58%. Moreover, the growth situation is poor and the radish withered and died. 
These evaluation result was indicated to Table 3. 

[0074] [Example 3 of a comparison] It filtered, after mixing the ion-exchange-water 3000 section in the 
acrylic-acid sodium cross-linked-polymer 1 commercial section and stirring for 1 hour. After carrying 
out reduced pressure drying of the obtained filtration residue (water gel), the dry matter was ground 
using the table-top-type grinder. This obtained the sodium salt of a powder-like polymer, i.e., the water 
retention material for plantation arts for a comparison. Liquid absorption scale factor of the obtained 
water retention material for plantation arts for a comparison It was 3.8 g/g. The liquid absorption scale 
factor etc. was indicated to Table 2. 

[0075] Next, the engine performance of the water retention material for plantation arts for the above- 
mentioned comparison was evaluated under the same conditions as an example 1. Consequently, the 
germinating rate was 54%. Moreover, the growth situation is poor and the radish withered and died. 
These evaluation result was indicated to Table 3. 

[0076] [Example 4 of a comparison] To the same reactor as an example 1, it is a 40-% of the weight 
acrylic-acid magnesium water solution. The 100.2 sections, 40-% of the weight acrylamide water 
solution As the 199.8 sections, the ion-exchange-water 73.8 section, and a cross linking agent The 1.5-% 
of the weight N and N-methylenebis acrylamide water-solution 16.5 section was taught, and it 
considered as reaction mixture. That is, both were taught so that the concentration of the sum total of the 
above-mentioned acrylic-acid component and acrylamide in reaction mixture, i.e., the concentration of a 
monomer component, might become 30 % of the weight, while making it the mole ratio of the acrylic- 
acid component in an acrylic-acid magnesium water solution and acrylamide set to 30:70. Moreover, the 
rate to the above-mentioned monomer component N and N-methylenebis acrylamide It taught so that it 
might become 0.1 -mol %. 

[0077] Next, while blowing nitrogen gas into the above-mentioned reaction mixture and driving out 
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dissolved oxygen, nitrogen inert gas replacement of the system of reaction was carried out. Then, after 
carrying out the temperature up of the temperature of reaction mixture to 20 degrees C using a water 
bath, the 10-% of the weight sodium persulfate water-solution 4.88 as a polymerization initiator section 
and the 1-% of the weight sodium L-ascorbate water-solution 4.81 section were added. And stirring was 
stopped after stirring and mixing this reaction mixture. Then, the polymerization reaction was started 
immediately. Sodium persulfate was added so that the rate to a monomer component might become 
0.15-mol %. Moreover, sodium L-ascorbate was added so that the rate to a monomer component might 
become 0.02-mol %. 

[0078] In the above-mentioned polymerization reaction, 3 minutes after starting a reaction, the 
temperature of reaction mixture It became 108 degrees C and the peak was reached. In the meantime, 
the temperature up of the temperature of a water bath was suitably carried out so that it might become 
almost equal to the temperature of reaction mixture, until it became 90 degrees C. After the temperature 
of reaction mixture reached the peak, the temperature of a water bath was maintained at 80 degrees C, 
and this reaction mixture was riped for 30 minutes. The obtained water gel polymer was taken out after 
reaction termination, and it cracked in the shape of a particle. 

[0079] The cracked water gel polymer was dried at the bottom of a nitrogen air current, and 150 degree 
C for 1 hour using the hot blast circulation type dryer. Subsequently, it filtered, after mixing the ion- 
exchange-water 3000 section in this dry matter 1 section and stirring for 1 hour. After carrying out 
reduced pressure drying of the obtained filtration residue (water gel), the dry matter was ground using 
the table-top-type grinder. This obtained the magnesium salt of a powder-like bridge formation 
copolymer, i.e., the water retention material for plantation arts for a comparison. The liquid absorption 
scale factor of the obtained water retention material for plantation arts for a comparison was 19.2 g/g. 
With the main conditions at the time of manufacture of the water retention material for plantation arts 
for a comparison, the liquid absorption scale factor was indicated to Table 2. 

[0080] Next, the engine performance of the water retention material for plantation arts for the above- 
mentioned comparison was evaluated under the same conditions as an example 1 . Consequently, the 
germinating rate was 82%. Moreover, the growth situation is poor and the radish withered and died. 
These evaluation result was indicated to Table 3. 
[0081] 
[Table 1] 
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[0082] 
Table 2 
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[0083] 
[Table 3] 
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[0084] It turns out that the water retention material for plantation arts concerning this example has a 
high liquid absorption scale factor, therefore it excels in water retention, and excels in the compatibility 
over a vegetable root so that clearly from Table 1 and 3. On the other hand, although the water retention 
material for plantation arts for a comparison concerning the examples 1, 2, and 4 of a comparison has a 
high liquid absorption scale factor and it excels in water retention so that clearly from Table 2 and 3, it 
turns out that it is inferior to the compatibility over a vegetable root, and a sprout, rooting, growth, etc. 
are checked. Moreover, while the water retention material for plantation arts for a comparison 
concerning the example 3 of a comparison has a low liquid absorption scale factor and it is inferior to 
water retention in it, it turns out that it is inferior also to the compatibility over a vegetable root. 



[Translation done.] 
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